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(57)Abstract: 



PURPOSE: To efficiently irradiate a surface to 
be irradiated with light from a light source by 
providing a focal distance decided based on the 
diameter of the surface to be irradiated on a 




main reflection mirror. 



CONSTITUTION: The light radiated from the 
light source 10 is reflected by a palaboloid 
mirror 11, and becomes parallel light rays to 
irradiate the surface 100 to be irradiated. On 
the other hand, the light source 10 is arranged 
on a central position of a spherical mirror 16. 
The light irradiated from the light source 10 is 
reflected from the spherical mirror 16 to be 
reflected to the light source 10 again. The light 



reflected by the spherical mirror 16 passes through the light source 10, or passes 
through the vicinity of the light source, and is reflected by the palaboloid mirror 11 to 
become the parallel light rays and to irradiate the surface 100 to be irradiated. The 
opening end of the palaboloid mirror 11 passes through the light source 10 and exists 
until the surface 200 perpendicular to a light axis. In such a case, the palaboloid mirror 
11 whose focal distance F is nearly 1/4 of the diameter a of the surface to be irradiated is 
used as the main reflection mirror, and the light source 10 is arranged on nearly the 
focal position of the palaboloid mirror 11, and the spherical mirror 16 of a ring shape 
whose central position becomes nearly the light source 10 position is used as an 
auxiliary reflection mirror. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the light source which emits the lighting-system (a) light which has the following 
elements, and the focal distance determined based on the path of the (b) irradiated plane. The 
auxiliary reflecting mirror in which the above-mentioned main reflecting mirror is made to reflect a 
part off at least ] light of the light which is not irradiated by the irradiated plane in the light from the 
main reflecting mirror which is a parabolic mirror which has arranged the above-mentioned light 
source in the abbreviation focal location, reflects the light from the above-mentioned light source, 
and irradiates an irradiated plane, and the (c) above-mentioned light source. 
[Claim 2] The focal distance of the above-mentioned main reflecting mirror is a lighting system 
according to claim 1 characterized by what it opts for based on the angular distribution of the light 
comparatively irradiated by the irradiated plane of the light irradiated by the irradiated plane. 
[Claim 3] The focal distance of the above-mentioned main reflecting mirror is a lighting system 
according to claim 2 characterized by being the abbreviation 1/4 for the path of an irradiated plane. 
[Claim 4] The auxiliary reflecting mirror in which the above-mentioned main reflecting mirror is 
made to reflect a part of [ at least ] light of the light which is not irradiated by the irradiated plane in 
the light from the main reflecting mirror and the (c) above-mentioned light source which used the 
spheroid mirror which has arranged the light source which emits the lighting-system (a) light which 
has the following elements, and the (b) above-mentioned light source in the abbreviation focal 
location of a side far from an irradiated plane. 

[Claim 5] Two or more auxiliary reflecting mirrors in which the above-mentioned main reflecting 
mirror is made to reflect a part of [ at least ] light of the light which is not irradiated by the irradiated 
plane in the light from the main reflecting mirror which irradiates the light from the light source and 
the (b) above-mentioned light source which emits the lighting-system (a) light which has the 
following elements at an irradiated plane, and the (c) above-mentioned light source. 
[Claim 6] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 3, 
4, or 5 characterized by being prepared between the above-mentioned light source and an irradiated 
plane. 

[Claim 7] The lighting system according to claim 6 characterized by arranging the above-mentioned 
auxiliary reflecting mirror from a field perpendicular to an optical axis through the light source while 
arranging the above-mentioned main reflecting mirror to a field perpendicular to an optical axis 
through the light source. 

[Claim 8] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 6 
characterized by being the parabolic mirror which has arranged the above-mentioned light source in 
the abbreviation focal location. 

[Claim 9] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 6 
characterized by being the spherical mirror which has arranged the above-mentioned light source to 
the abbreviation center position. 

[Claim 10] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 8 
or 9 characterized by having opening which does not bar the light irradiated by the irradiated plane 
from the above-mentioned main reflecting mirror. 

[Claim 11] The lighting system according to claim 5 characterized by having used as the ring-like 
parabolic mirror the auxiliary reflecting mirror which is in a light source side most, and using other 
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auxiliary reflecting mirrors as a ring-like spherical mirror. 

[Claim 12] The lighting system according to claim 5 characterized by using all the auxiliary 
reflecting mirrors as a ring-like spherical mirror. 

[Claim 13] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 9 
characterized by making the above-mentioned main reflecting mirror reflect further the light directly 
irradiated by the irradiated plane in the light from the above-mentioned light source. 
[Claim 14] The lighting system according to claim 13 with which the aperture of the above- 
mentioned main reflecting mirror is characterized by being almost equal to the path of an irradiated 
plane. 

[Claim 15] The above-mentioned auxiliary reflecting mirror is a lighting system according to claim 
13 characterized by reflecting in the main reflecting mirror all the light that is not irradiated by the 
irradiated plane with the above-mentioned main reflecting mirror. 

[Claim 16] The main reflecting mirror which reflects the light from the light source and the (b) 
above-mentioned light source which emits the lighting-system (a) light which has the following 
elements, and irradiates an irradiated plane, the lens which inputs into an irradiated plane at least the 
light irradiated directly in the light from the (c) above-mentioned light source, and is outputted to an 
irradiated plane. 

[Claim 17] The above-mentioned main reflecting mirror is a lighting system according to claim 16 
characterized by being the parabolic mirror which has arranged the above-mentioned light source in 
the abbreviation focal location. 

[Claim 18] The above-mentioned main reflecting mirror is a lighting system according to claim 16 
characterized by being the spheroid mirror which has arranged the above-mentioned light source in 
the abbreviation focal location of a side far from an irradiated plane. 

[Claim 19] A lens almost equal to the distance of the focal location of a side with the focal distance 
near [ arrange the light source and the (b) above-mentioned light source which emit the lighting- 
system (a) light which has the following elements in the abbreviation focal location of a side far 
from an irradiated plane, and it is prepared between the abbreviation focus of the side near an 
irradiated plane, and an irradiated plane at a spheroid mirror and the (c) above-mentioned opening 
with opening, and / the above-mentioned spheroid mirror ] an irradiated plane, and the above- 
mentioned opening. 

[Claim 20] The parabolic mirror which is formed in some reflecting mirrors between openings and 
the irradiated planes of a spherical mirror with opening, and the (c) above-mentioned spherical 
mirror, and has a focus in the abbreviation center position of the above-mentioned opening while 
arranging the light source and the (b) above-mentioned light source which emit the lighting-system 
(a) light which has the following elements to an abbreviation center position and a reflecting mirror 
* consists of the diffusing surface. 

[Claim 21] The light source and the (b) above-mentioned light source which emit the lighting-system 
(a) light which has the following elements are arranged in the abbreviation focal location of a side 
far from an irradiated plane. It is prepared from the opening edge of the spheroid mirror which has 
an opening edge in an irradiated plane side, and the (c) above-mentioned spheroid mirror to the 
abbreviation focus of the side near the irradiated plane of the above-mentioned spheroid mirror. The 
parabolic mirror which is formed between openings and the irradiated planes of the cone reflecting 
mirror of the shape of a ring which has opening and opening prepared between irradiated planes, and 
the (d) above-mentioned cone reflecting mirror, and has a focus in the abbreviation center position of 
the above-mentioned opening. 

[Claim 22] while arranging the light source and the (b) above-mentioned light source which emit the 
lighting-system (a) light which has the following elements to an abbreviation center position ~ 
between a center position and irradiated planes — the path of an irradiated plane, and abbreviation — 
a lens with a focal distance it is prepared in a spherical mirror and the (c) above-mentioned opening 
with opening of an equal path, and almost equal [ the above-mentioned spherical mirror ] to the 
distance of a center position and the above-mentioned opening. 

[Claim 23] The plane mirror which reflects the light from an attachment lens and the (d) above- 
mentioned attachment lens which was prepared between the light source and the (b) above- 
mentioned light source which emit the lighting-system (a) light which has the following elements, 
and an irradiated plane, was prepared in the side far from the irradiated plane of the main lens which 
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has arranged the above-mentioned light source in the abbreviation focal location, and the (c) above- 
mentioned light source, and has arranged the above-mentioned light source in the abbreviation focal 
location. 

[Claim 24] The 1st and the 2nd parabolic mirror which have arranged the light source which emits 
the lighting-system (a) light which has the following elements, and the (b) above-mentioned light 
source in the abbreviation focal location. 

[Claim 25] The parabolic mirror which arranges the light source and the (b) above-mentioned light 
source which emit the lighting-system (a) light which has the following elements in the abbreviation 
focal location of a side far from an irradiated plane, is formed between the spheroid mirror and the 
(c) above-mentioned opening which have opening in the side near an irradiated plane, and an 
irradiated plane, and has a focal location in the abbreviation focal location of the side near the 
irradiated plane of the above-mentioned spheroid mirror. 

[Claim 26] The parabolic mirror which arranges the light source and the (b) above-mentioned light 
source which emit the lighting-system (a) light which has the following elements to an abbreviation 
center position, is formed between the spherical mirror and the (c) above-mentioned opening which 
have opening in an irradiated plane side, and an irradiated plane, and has a focal location in the 
abbreviation center position of the above-mentioned spherical mirror. 

[Claim 27] claims 1-26 characterized by the above-mentioned lighting system preparing a lens 
between an irradiated plane and the light source further - a lighting system given in either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the lighting system used for a liquid crystal 

projector etc. It is related with the lighting system which emits efficiently the light emitted 

[ especially ] from the light source. Moreover, it is related with the lighting system which makes a 

parallel ray light emitted from the light source, and irradiates it. 

[0002] 

[Description of the Prior Art] Drawing 29 shows the liquid crystal projector of 3 mainstream plate 
methods now. Drawing 29 is the block diagram of the optical system of red (R) in three primary 
colors, green (G), and conventional liquid crystal projector equipment using the liquid crystal panel 
of three blue (B) colors as a light modulation means. The light source system which the light source 
becomes in 10 and a reflecting mirror and 1 become from the light source 10 and the main reflecting 
mirror 1 1 in drawing 29 in 11,2 penetrates the spectrum of light, and a reflective mirror, and 21 
penetrates a blue component among the white lights of the light source 10. The inside of the 1st die 
claw IKKU mirror which reflects a red component and a green component, the red in which 22 
passed the 1st die claw IKKU mirror 21, and a green light, It is the 2nd die claw IKKU mirror which 
reflects only a green component and supplies the light to the liquid crystal panel 3 1 for green. 24 and 
23 The white light of the light source 1 0 by said 1 st and 2nd die claw IKKU mirrors the light of red 
and each color which carried out the spectrum blue The reflective mirror for supplying red and the 
liquid crystal panels 30 and 32 for blue as a result, and 40 and 41 The 3rd which compounds red, 
green, and the light that passed each liquid crystal panels 30, 31, and 32 for blue and the 4th die claw 
IKKU mirror, and 50 are projection lenses (projection lens) which carry out expansion projection of 
the image compounded by the 3rd die claw IKKU mirror 40 at a screen 60. Red, green, and each 
liquid crystal panels 30, 3 1 , and 32 for blue are arranged in the location where the optical path length 
to the projection lens 50 becomes equal while the optical path length from the light source 10 is 
stationed in the location which becomes equal. Moreover, it is constituted so that each optical path 
length from the light source 10 to the projection lens 50 may become equal. 
[0003] In the liquid crystal projector of current and 3 mainstream plate methods, 70,000 thru/or a 
300,000-pixel liquid crystal panel are used for the object for red, the object for green, and blue, 
respectively. 

[0004] Next, actuation of the liquid crystal projector of 3 plate methods is explained. The light 
source system 1 consists of the light source 10 and a main reflecting mirror 1 1 (although omitted in 
drawing 29 , since it may have the auxiliary reflecting mirror which returns the light emitted ahead to 
the main reflecting mirror, 1 1 is called main reflecting mirror), and irradiates the exposure light 100 
of in general parallel white. As the light source 10, the so-called sources of the white light, such as 
the metal halide light source, the canon light source, and the halogen light source, are used, for 
example. Moreover, the reflector of the main reflecting mirror 1 1 is a condensing means, paraboloid 
of revolution is a base and the exposure light 100 which is outline parallel is obtained by arranging 
the emission center of the light source 10 in the outline focal location of paraboloid of revolution. 
[0005] The exposure light 100 penetrates blue glow, and reflects the 1st die claw IKKU mirror 21 
and green which reflect green light and red light, and a spectrum is carried out to red, green, and the 
three blue homogeneous lights 100R, 100G, and 100B by the 2nd die claw IKKU mirror 22 which 
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passes red. Homogeneous-light 100R of the red and blue homogeneous-light 100B can change an 
optical path by the reflective mirrors 24 and 23 respectively, and homogeneous-light 100G [ green ] 
can change an optical path by the 2nd die claw IKKU mirror 22, and incidence is carried out to the 
liquid crystal panels 30, 32, and 31 corresponding to each primary color. 

[0006] And the red by which incidence was carried out to each liquid crystal panels 30, 31, and 32, 
and each green and blue homogeneous light receive control of the strength of light, i.e., light 
modulation, by passing the liquid crystal panels 30, 31, and 32 which display the monochrome image 
corresponding to the video signal, i.e., R signal, G signal, and B signal of each monochrome decoded 
from the chrominance signal of the video signals. And the light which received this light modulation 
is again compounded by the one flux of light by the 3rd [ of a synthetic means to compound each 
homogeneous light ], and 4th die claw IKKU mirror 40 and 41. Incidence of the flux of light is 
carried out to the projection lens 50, it is expanded with a predetermined magnifying power, and is 
projected on a screen 60. 

[0007] Next, the liquid crystal panel used for light modulation is explained. Drawing 30 and drawin g 
31 are the explanatory views of a 90-degree torsion pneumatic (TN) liquid crystal panel of operation 
(bibliography: a color liquid crystal display, Sangyo Tosho Publishing Co., Ltd., Shunsuke 
Kobayashi work, the December 14, Heisei 2 first edition, pi). It is shown that drawing 30 has passed 
through the orientation film and polarizing plate (or a polarizer, an analyzer) by the side of the 
exposure which only the polarization light which met in the direction P of rubbing of the orientation 
film with the inner polarizing plate (or polarizer) of the light which carried out incidence passes, and 
has the distorted direction A of rubbing 90 degrees at the time of applied-voltage OFF (= 0) of a 
liquid crystal panel Conversely, drawing 3 1 shows the case of applied- voltage ON of a liquid crystal 
panel, and the light which carried out incidence shows what is interrupted with the polarizing plate 
by the side of an exposure (or a polarizer or an analyzer) (blocked). 

[0008] Although a polarizer is required in order to obtain a polarization light required as incident 
light of a TN liquid crystal, most generally the polarization film is used to a polarizer. However, 
since the polarization film absorbed either light of the P wave which comes from the light source, or 
an S wave, the quantity of light which contributes to the image formation of the light modulation 
means by the liquid crystal panel is 50% or less, and had the problem that a bright image was hard to 
be obtained. In order to raise image quality, it is desirable to irradiate light to the limitation of a 
liquid crystal panel. 

[0009] A polymer distributed liquid crystal panel is a method which does not need a polarizer with 
such a problem. This method changes the array of the liquid crystal molecule in the spherical globule 
of the nematic liquid crystal distributed to the polymer by electric field, and applies change of the 
refractive index by it. By the OFF state to which electric field are not impressed, orientation of the 
optical axis of liquid crystal is irregularly carried out like drawing 32 , scattered reflection of the 
transmitted light is carried out, and it shows opaque white. In the ON state to which electric field 
were impressed, since the optical axis of a globule arranges in the direction of electric field like 
drawin g 33 and the refractive index of liquid crystal becomes homogeneity, dispersion decreases and 
it becomes transparence mostly (bibliography: all the liquid crystal displays, Kogyo Chosakai 
Publishing Co., Ltd., Akio Sasaki / Naemura ********, the April 22, 1994 first edition, p32). If it is 
made a configuration like drawing 34 , when the parallelism of incident light is high, the modulation 
light of high contrast will be obtained (bibliography: the work edited by the next-generation liquid 
crystal display technique, Kogyo Chosakai Publishing Co., Ltd., and Tatsuo Uchida, the November 
1 , 1994 first edition, p229). 

[0010] Next, the light source is described. Brightness is required of a projection mold liquid crystal 
projector. In order to realize it, the bright light source is required. 

[001 1] On the other hand, in order to ask for sufficient brightness from the light source, the size of 
the light source will become large. In order to obtain sufficient brightness, size of the light source 
cannot be made below fixed with Stephen Boltzmann's principle, and the principle of Vienna, 
moreover, a life of a lamp and a color temperature are also the factors do not make the magnitude of 
the light source looked like [ factors ] below fixed. Moreover, when a longevity life is required, die 
length is inevitably needed for the light source. Drawing 35 shows the property of various kinds of 
light sources. If the longevity life which is thousands of hours is required when a color temperature 
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is the suitable metal halide light source, the arc length decided by the electrode length of discharge, 
i.e., light source length, will serve as 5mm of abbreviation. Drawing 36 shows the spatial distribution 
of 250W and luminescence brightness with an arc length of 5mm. In drawing, the brightest 
luminescence brightness is set to 1.0 and 1.0 or less numeric value is a numeric value which 
performed weighting on the basis of 1.0. 

[0012] Drawing 37 is drawing of the metal halide light source of 250W used for the conventional 
liquid crystal projector. This metal halide light source consists of the light source 10 and the main 
reflecting mirror 11. Moreover, infrared radiation heats the main reflecting mirror etc. In order to 
process this heat (it cools), a certain magnitude is required for the main reflecting mirror, and, in the 
case of the light source shown in drawing, aperture is 80mm (8cm). 

[0013] Moreover, drawing 38 , drawing 39 , and drawing 40 are drawings showing an example of the 
light source system used for conventional liquid crystal projector equipment. The case where 
drawing 38 uses the main reflecting mirror 1 1 as a parabolic mirror, and auxiliary reflecting mirror 
16a is similarly being used as the parabolic mirror is shown. The main reflecting mirror and the 
auxiliary reflecting mirror shared the focus, and arrange the light source 1 0 in the focal location. In 
the case of drawing 39 , it is the same configuration as what was shown in drawing 38 R> 8, but the 
case where auxiliary reflecting mirror 16b is a spherical mirror is shown. An auxiliary reflecting 
mirror can make the main reflecting mirror 1 1 reflect the emission flux of light emitted to the front 
face of an exposure machine from the light source. The flux of light reflected by the main reflecting 
mirror serves as a parallel ray, and is emitted to the front face of an exposure machine. When this is 
not equipped with an auxiliary reflecting mirror, before being thrown away, the side emission flux of 
light can be used effectively. When shown in drawing 40 , an outgoing radiation scuttle is prepared 
in the outlet of a lighting system, the light of a vertical component is penetrated to an outgoing 
radiation scuttle, and the interference film 12 which reflects slanting outgoing radiation light is 
given. Thus, shaping and parallel-izing of an outgoing beam can be performed by preparing the 
interference film. 

[0014] In the conventional projection mold liquid crystal projector, for example, the main reflecting 
mirror and the condensing lens were used as the parabolic mirror and the long focal lens, 
respectively, the system was brought close to a tele cent rucksack (Telecentric) system in the design 
of the transmission optical system consisting mainly of the main reflecting mirror 1 1, a condensing 
lens, and a projection lens, and it was thought that it was necessary to make a beam of light into the 
parallel illumination light as much as possible. 

[0015] There is a problem also in telecentric system. Surely, by telecentric system, although the light 
which comes out of the part put on the focus of the parabolic mirror of drawing 37 becomes parallel, 
the light which comes out of the other part has an inclination, for example rather than is parallel. 
Maximum ground dtheta of this inclination is proportional to the arc length Is put on the optical axis, 
and inversely proportional to the diameter Dm of the main reflecting mirror, and the aspect ratio asr 
of the main reflecting mirror. 

[0016] In order to hold down maximum ground dtheta of an inclination to tolerance as long as the 
arc length Is is limited also although it is called telecentric system, it is necessary to enlarge the 
diameter Dm of the main reflecting mirror to some extent. For example, if tolerance of thin films, 
such as a die claw IKKU mirror and a polarization separation component, is made into 6 times, the 
diameter of the main reflecting mirror will not be made to below 7.5cm (3 inches), as long as the 
light source with an arc length of 5mm and an aspect ratio use the two or less conventional main 
reflecting mirror. In addition, the aspect ratio is a value shown by the die length Lm of diameter 
Dm / main reflecting mirror of the main reflecting mirror, and since it has structure which takes out 
the front end of the main reflecting mirror with the conventional light source before the location of 
the light source 10 as shown in drawing 37 , and raises condensing effectiveness, it is about two. 
[0017] Therefore, in telecentric system, each optic becomes large and becomes expensive. If the size 
of a liquid crystal panel becomes large especially, the cost of not only the cost of TFT but an edge 
strip may become remarkable quantity. For example, although polycrystalline silicon (Pori Si) with 
high mobility is an ideal as an ingredient of TFT, Pori Si requires quartz glass due to high 
temperature processing, and the cost of this quartz glass turns into high cost from other members 
considerably. By such reason, the amorphous silicon (alpha-Si) with which current does not need 
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quartz glass for the ingredient of TFT of a liquid crystal panel with large size is used. The size of the 
mainstream liquid crystal panel as current and an object for projection is 3 inches (7.62cm) or 3.26 
inches (8.28cm). 

[0018] The relation of the light source and the liquid crystal panel which applied the light source of 
the telecentric system of drawing 37 to the filter system of a liquid crystal panel (3 inches thru/or 
3.26 inches) and the same size as it is shown in drawing 41 . The main reflecting mirror (8cm thru/or 
9cm) is irradiating [ aperture ] parallel light by about **eight angular dispersion at the 7.62cm - 
8.28cm panel. 

[0019] Next, since the projection device with which the liquid crystal panel with small about 1.3 
inches and Pori Si is used is produced commercially, size will consider this optical transmission 
system. As for the path of the main reflecting mirror, about 3 inches is needed from the engine 
performance of the thin film used also in this case. Therefore, as shown in drawing 42 , a part of 
parallel light from the light source will not be irradiated by the liquid crystal panel. Therefore, the 
fall of the brightness on a screen is not avoided. 
[0020] 

[Problem(s) to be Solved by the Invention] The following technical problems occurred in the 
conventional lighting system. It is the technical problem whether what we are made for the 1 st 
technical problem to do with the outgoing radiation of the parallel ray from a lighting system. As 
mentioned above, when irradiating a beam of light at the optic using a liquid crystal panel or a thin 
film, it is desirable to make an inclination as small as possible. Since especially the light directly 
emitted from the light source from the front of a lighting system was not a parallel ray, it had the 
technical problem that he wanted to make into a parallel ray light by which direct outgoing radiation 
is carried out, and to irradiate it from the lighting-system front. 

[0021] The 2nd technical problem is the point of using efficiently the light emitted from the light 
source. For example, when the magnitude of the main reflecting mirror is not large compared with 
the magnitude of the light source, there is a problem that the synchrotron orbital radiation to light 
source back is not enough used among the light emitted from the light source. Although reflected by 
the main reflecting mirror, since the synchrotron orbital radiation to light source back has the 
magnitude of finite in the light source, it is interfered with the reflected light by the light source 
itself, and outgoing radiation of it is not carried out ahead. As mentioned above, in order to secure 
sufficient brightness, size of the light source cannot be made below fixed. Therefore, the size of the 
light source becomes large, so that it will be carried out, if brightness is required. As mentioned 
above, when sizes, such as a liquid crystal projector, are miniaturized on the other hand, the lighting 
system itself must be miniaturized. Although the size of a lighting system becomes small by making 
the main reflecting mirror small, the balance of the size of the light source and the main reflecting 
mirror will collapse. When the light source is the point light source, the light emitted from the light 
source is efficiently emitted by the main reflecting mirror, but as size becomes large when the light 
source is not the point light source namely, ahead [ light source ] outgoing radiation of the light 
emitted to light source back among the light emitted from the light source will not be carried out, but 
it will become more useless in it. 

[0022] The 3rd technical problem is a trouble on the structure produced when the liquid crystal panel 
and the die claw IKKU mirror were miniaturized compared with the size of the lighting system used 
for a liquid crystal projector. A reflecting mirror and a die claw IKKU mirror also become small, and 
the whole equipment is compact as a liquid crystal panel becomes the size of 3 to 1 inch or less. On 
the other hand, a lighting system cannot be made to some extent into the following sizes, in order to 
take out sufficient brightness. Thus, the technical problem that the lighting system which had big 
size in the liquid crystal projector must be arranged arises. Since it is possible to miniaturize the size 
of a liquid crystal panel, I want to also continue to make size of a lighting system small. Light is not 
used effectively when a big difference is in the size of an exposure machine, and the size of a liquid 
crystal panel, it is necessary to extract the light diameter of the light irradiated, and in order to use 
effectively, between an exposure machine and a liquid crystal panel, the need of maintaining the 
predetermined optical path length comes out, and it comes out and comes. Thus, while arranging 
components efficiently, in order to use the whole equipment as a compact, a miniaturization of a 
lighting system is desired. 
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[0023] The 4th technical problem is related with the liquid crystal panel of Pori Si. In the liquid 
crystal panel of Pori Si, since expensive quartz glass is used, it is necessary to make area small but, 
and since a high numerical aperture can be far taken in the same area as compared with the thing of 
alpha-Si, size of a liquid crystal panel can be far made small. Therefore, the liquid crystal panel of 
Pori Si is anxious for development of the lighting system which irradiates a beam of light effective in 
a small area especially. 

[0024] Since the aspect ratio of the main reflecting mirror used for the conventional light source 
system as the 5th technical problem is small, it is raised that distribution of the inclination of the 
light to which diameter [ of the same ] same light source length is also emitted from the main 
reflecting mirror is large. The small aspect ratio is adopted because the condensing effectiveness of 
the main reflecting mirror increases, so that an aspect ratio is small. 

[0025] This invention is made in order to cancel the above technical problems, and it aims at 
obtaining the lighting system which irradiates light efficiently to irradiated planes, such as a liquid 
crystal panel. Moreover, this invention aims at obtaining the lighting system which improves 
parallelism and irradiates the light emitted from the light source as much as possible at an irradiated 
plane. Moreover, this invention aims at obtaining the miniaturized lighting system. 
[0026] 

[Means for Solving the Problem] The lighting system of this invention is characterized by having the 
following elements. 

(a) The auxiliary reflecting mirror in which the above-mentioned main reflecting mirror makes 
reflect a part of [ at least ] light of the light which is not irradiated by the irradiated plane in the light 
from the main reflecting mirror which has the light source which emits light, and the focal distance 
determined based on the path of the (b) irradiated plane, is a parabolic mirror which has arranged the 
above-mentioned light source in the abbreviation focal location, reflects the light from the above- 
mentioned light source, and irradiates an irradiated plane, and the (c) above-mentioned light source. 
[0027] The focal distance of the above-mentioned main reflecting mirror is characterized by what it 
opts for based on the angular distribution of the light comparatively irradiated by the irradiated plane 
of the light irradiated by the irradiated plane. 

[0028] The focal distance of the above-mentioned main reflecting mirror is characterized by being 
the abbreviation 1/4 for the path of an irradiated plane. 

[0029] The lighting system of this invention is characterized by having the following elements, 
(a) The auxiliary reflecting mirror in which the above-mentioned main reflecting mirror is made to 
reflect a part of [ at least ] light of the light which is not irradiated by the irradiated plane in the light 
from the main reflecting mirror and the (c) above-mentioned light source which used the spheroid 
mirror which has arranged the light source which emits light, and the (b) above-mentioned light 
source in the abbreviation focal location of a side far from an irradiated plane. 
[0030] The lighting system of this invention is characterized by having the following elements, 
(a) Two or more auxiliary reflecting mirrors in which the above-mentioned main reflecting mirror is 
made to reflect a part of [ at least ] light of the light which is not irradiated by the irradiated plane in 
the light from the main reflecting mirror which irradiates the light from the light source and the (b) 
above-mentioned light source which emits light at an irradiated plane, and the (c) above-mentioned 
light source. 

[0031] The above-mentioned auxiliary reflecting mirror is characterized by being prepared between 
the above-mentioned light source and an irradiated plane. 

[0032] While arranging the above-mentioned main reflecting mirror to a field perpendicular to an 
optical axis through the light source, it is characterized by arranging the above-mentioned auxiliary 
reflecting mirror from a field perpendicular to an optical axis through the light source. 
[0033] The above-mentioned auxiliary reflecting mirror is characterized by being the parabolic 
mirror which has arranged the above-mentioned light source in the abbreviation focal location. 
[0034] The above-mentioned auxiliary reflecting mirror is characterized by being the spherical 
mirror which has arranged the above-mentioned light source to the abbreviation center position. 
[0035] The above-mentioned auxiliary reflecting mirror is characterized by having opening which 
does not bar the light irradiated by the irradiated plane from the above-mentioned main reflecting 
mirror. 
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[0036] It is characterized by having used as the ring-like parabolic mirror the auxiliary reflecting 
mirror which is in a light source side most, and using other auxiliary reflecting mirrors as a ring-like 
spherical mirror. 

[0037] It is characterized by using all the auxiliary reflecting mirrors as a ring-like spherical mirror. 
[0038] The above-mentioned auxiliary reflecting mirror is characterized by making the above- 
mentioned main reflecting mirror reflect further the light directly irradiated by the irradiated plane in 
the light from the above-mentioned light source. 

[0039] The aperture of the above-mentioned main reflecting mirror is characterized by being almost 
equal to the path of an irradiated plane. 

[0040] The above-mentioned auxiliary reflecting mirror is characterized by reflecting in the main 
reflecting mirror all the light that is not irradiated by the irradiated plane with the above-mentioned 
main reflecting mirror. 

[0041] The lighting system of this invention is characterized by having the following elements, 
(a) The main reflecting mirror which reflects the light from the light source and the (b) above- 
mentioned light source which emits light, and irradiates an irradiated plane, the lens which inputs 
into an irradiated plane at least the light irradiated directly in the light from the (c) above-mentioned 
light source, and is outputted to an irradiated plane. 

[0042] The above-mentioned main reflecting mirror is characterized by being the parabolic mirror 
which has arranged the above-mentioned light source in the abbreviation focal location. 
[0043] The above-mentioned main reflecting mirror is characterized by being the spheroid mirror 
which has arranged the above-mentioned light source in the abbreviation focal location of a side far 
from an irradiated plane. 

[0044] The lighting system of this invention is characterized by having the following elements, 
(a) A lens almost equal to the distance of the focal location of a side with the focal distance near 
[ arrange the light source and the (b) above-mentioned light source which emit light in the 
abbreviation focal location of a side far from an irradiated plane, and it is prepared between the 
abbreviation focus of the side near an irradiated plane, and an irradiated plane at a spheroid mirror 
and the (c) above-mentioned opening with opening, and / the above-mentioned spheroid mirror ] an 
irradiated plane, and the above-mentioned opening. 

[0045] The lighting system of this invention is characterized by having the following elements, 
(a) The parabolic mirror which is formed in some reflecting mirrors between openings and the 
irradiated planes of a spherical mirror with opening, and the (c) above-mentioned spherical mirror, 
and has a focus in the abbreviation center position of the above-mentioned opening while arranging 
the light source and the (b) above-mentioned light source which emit light to an abbreviation center 
position and a reflecting mirror consists of the diffusing surface. 

[0046] The lighting system of this invention is characterized by having the following elements, 
(a) Arrange the light source and the (b) above-mentioned light source which emit light in the 
abbreviation focal location of a side far from an irradiated plane. It is prepared from the opening 
edge of the spheroid mirror which has an opening edge in an irradiated plane side, and the (c) above- 
mentioned spheroid mirror to the abbreviation focus of the side near the irradiated plane of the 
above-mentioned spheroid mirror. The parabolic mirror which is formed between openings and the 
irradiated planes of the cone reflecting mirror of the shape of a ring which has opening and opening 
prepared between irradiated planes, and the (d) above-mentioned cone reflecting mirror, and has a 
focus in the abbreviation center position of the above-mentioned opening. 
[0047] The lighting system of this invention is characterized by having the following elements, 
(a) while arranging the light source and the (b) above-mentioned light source which emit light to an 
abbreviation center position — between a center position and irradiated planes — the path of an 
irradiated plane, and abbreviation — a lens with a focal distance it is prepared in a spherical mirror 
and the (c) above-mentioned opening with opening of an equal path, and almost equal [ the above- 
mentioned spherical mirror ] to the distance of a center position and the above-mentioned opening. 
[0048] The lighting system of this invention is characterized by having the following elements, 
(a) The plane mirror which reflects the light from an attachment lens and the (d) above-mentioned 
attachment lens which was prepared between the light source and the (b) above-mentioned light 
source which emit light, and an irradiated plane, was prepared in the side far from the irradiated 
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plane of the main lens which has arranged the above-mentioned light source in the abbreviation focal 
location, and the (c) above-mentioned light source, and has arranged the above-mentioned light 
source in the abbreviation focal location. 

[0049] The lighting system of this invention is characterized by having the following elements. 

(a) The 1st and the 2nd parabolic mirror which have arranged the light source which emits light, and 

the (b) above-mentioned light source in the abbreviation focal location. 

[0050] The lighting system of this invention is characterized by having the following elements, 
(a) The parabolic mirror which arranges the light source and the (b) above-mentioned light source 
which emit light in the abbreviation focal location of a side far from an irradiated plane, is formed 
between the spheroid mirror and the (c) above-mentioned opening which have opening in the side 
near an irradiated plane, and an irradiated plane, and has a focal location in the abbreviation focal 
location of the side near the irradiated plane of the above-mentioned spheroid mirror. 
[0051] The lighting system of this invention is characterized by having the following elements, 
(a) The parabolic mirror which arranges the light source and the (b) above-mentioned light source 
which emit light to an abbreviation center position, is formed between the spherical mirror and the 
(c) above-mentioned opening which have opening in an irradiated plane side, and an irradiated plane, 
and has a focal location in the abbreviation center position of the above-mentioned spherical mirror. 
[0052] The above-mentioned lighting system is further characterized by preparing a lens between an 
irradiated plane and the light source. 
[0053] 

[Function] By having the focal distance as which the main reflecting mirror was determined based 
on the path of an irradiated plane, the lighting system of this invention irradiates the light from the 
light source efficiently at an irradiated plane. 

[0054] Since the focal distance of the main reflecting mirror is determined by the rate of light and the 
angular distribution of light which are irradiated by the irradiated plane, to an irradiated plane, it 
does not have futility and irradiates light with sufficient parallelism to an optical axis. 
[0055] The focal distance of the main reflecting mirror is about 1 of path of irradiated plane/4, by 
[ of the path of an irradiated plane ] having about 1/of focal distances of 4, is shot ON to an 
irradiated plane and maintained at a condition with suitable rate and luminous intensity of last light. 
[0056] The lighting system of this invention uses the spheroid mirror for the main reflecting mirror, 
and converges light on the focus of another side by arranging the light source in one focal location. 
[0057] By having two or more auxiliary reflecting mirrors, the lighting system of this invention uses 
the light from the light source efficiently. 

[0058] The auxiliary reflecting mirror of this invention is prepared between the light source and an 
irradiated plane, and makes available light which is not used between the light source and an 
irradiated plane. 

[0059] Since the main reflecting mirror of this invention is carrying out the outlet of the main 
reflecting mirror to to the location of the light source, the value of an aspect ratio becomes large and 
it makes the inclination of the light to an optical axis small. On the other hand, an auxiliary reflecting 
mirror is prepared in order to compensate the fault that the light which is not used when the aspect 
ratio became high increases. 

[0060] Since an auxiliary reflecting mirror is a parabolic mirror which has arranged the light source 
in the focal location, the light emitted from the light source is reflected in an optical axis and parallel, 
and light which is not used from the first is made available. 

[0061] Since an auxiliary reflecting mirror is a spherical mirror which has arranged the light source 
to the center position, the light emitted from the light source is again reflected in the light source, and 
light which was not used from the first is made available. 

[0062] An auxiliary reflecting mirror does not bar the light which has opening and is emitted from a 
lighting system. 

[0063] When there are two or more auxiliary reflecting mirrors, the light which is not used by 
changing the class of auxiliary reflecting mirror is reflected in the different direction, and suppose 
that it is available. 

[0064] When there are two or more auxiliary reflecting mirrors, the light which is not used by using 
all auxiliary reflecting mirrors as a spherical mirror is reflected in the light source, and suppose that 
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it is available. 

[0065] Since an auxiliary reflecting mirror reflects in the main reflecting mirror the light directly 
irradiated by the irradiated plane from the light source, while preventing that the light which is not a 
parallel ray is irradiated by the irradiated plane from the light source, light currently directly 
irradiated by the irradiated plane from the light source is made into a parallel ray, and an irradiated 
plane is irradiated. 

[0066] When the aperture of the main reflecting mirror is equal to the path of an irradiated plane, the 
diameter of an optical path and the path of an irradiated plane become equal, and light can use 
without futility. 

[0067] Since an auxiliary reflecting mirror reflects in a main reflecting mirror all the light that is not 
irradiated by the irradiated plane with the main reflecting mirror, all the light from the light source 
becomes available. 

[0068] Since it outputs to an irradiated plane after the lighting system of this invention inputs into a 
lens the light irradiated by the direct irradiated plane from the light source, the light directly 
irradiated by the irradiated plane becomes a parallel ray with a lens. 

[0069] Since the main reflecting mirror is a parabolic mirror which has arranged the light source in 
the focal location, the light reflected by the main reflecting mirror serves as a parallel ray. 
[0070] Since the main reflecting mirror is a spheroid mirror which has arranged the light source in 
one focal location, the light from the light source converges on the focal location of another side. 
[0071] The lighting system of this invention arranges the light source to one focus of a spheroid 
mirror, and converges the reflected light on the focus of another side. The light which converged on 
the focus of another side serves as a parallel ray with a lens, and is irradiated by the irradiated plane 
from opening. 

[0072] By arranging the parabolic mirror which has a focus in opening of a spherical mirror, the 
lighting system of this invention reflects irregularly within a spherical mirror, and irradiates the light 
which carried out outgoing radiation from opening as an parallel light with a parabolic mirror while 
it arranges the light source at the core of a spherical mirror. 

[0073] The lighting system of this invention arranges the light source to one focus of a spheroid 
mirror, and converges light on the focus of another side in a cone reflecting mirror and a spheroid 
mirror. The light which converged is irradiated as a parallel ray by the parabolic mirror. 
[0074] The lighting system of this invention arranges the light source to the center position of a 
spherical mirror, and emits a parallel ray with the lens prepared in opening. 

[0075] The lighting system of this invention reflects in a front face the light irradiated behind the 
light source by arranging the main lens and an attachment lens before and after the light source, and 
arranging a plane mirror behind an attachment lens. 

[0076] The lighting system of this invention makes the focus of two parabolic mirrors share, and 
arranges the light source in that focal location. Therefore, two lighting systems can be obtained to the 
one light source, and light is irradiated at a 2 -way. 

[0077] The lighting system of this invention irradiates the light which converged on the focus of 
another side in the spheroid mirror as a parallel ray with a parabolic mirror by arranging the light 
source to one focus of a spheroid mirror, and making the focus of another side, and the focus of a 
parabolic mirror share. 

[0078] The lighting system of this invention arranges the light source at the core of a spherical 
mirror, and irradiates a parallel ray with the parabolic mirror which has a focal location in that center 
position. 

[0079] The lighting system of this invention prepares a lens to the light outputted from the various 

lighting systems mentioned above, and a parallel ray is converged or it changes the converging light 

into a parallel ray. 

[0080] 

[Example] 

Example 1. drawing 1 is drawing showing an example of the lighting system of this invention. The 
parabolic mirror with which 10 becomes the light source and 1 1 becomes the main reflecting mirror 
in drawing, the spherical mirror with which 16 becomes an auxiliary reflecting mirror, the irradiated 
plane from which 100 is set as the exposure object of light, such as a liquid crystal panel, and 200 are 
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fields perpendicular to an optical axis through the light source 10. a is the path of an irradiated plane 
and shows the case of a= 60mm in this example. L is the optical path length from a lighting system 
to an irradiated plane 100, and shows the case of L= 50mm in this example. F is the focal distance of 
the main reflecting mirror 11. The light source 10 is arranged in the focal location of a parabolic 
mirror 11. It is reflected by the parabolic mirror 11, and the light emitted from the light source 10 
serves as a parallel ray, and is irradiated by the irradiated plane 100. On the other hand, the light 
source 10 is arranged in the center position of a spherical mirror 16. It is reflected by the spherical 
mirror 16 and the light irradiated from the light source 10 is again reflected in the light source 10. 
The light source is passed, or it passes near the light source, and is reflected by the parabolic mirror 
11, and the light reflected by the spherical mirror serves as a parallel ray, and is irradiated by the 
irradiated plane. The opening edge of a parabolic mirror 1 1 exists to the field 200 perpendicular to an 
optical axis through the light source. On the other hand, through the light source, from the field 200 
perpendicular to an optical axis, a spherical mirror 16 carries out a semi-sphere-like form, and exists. 
However, opening is carried out the core [ an optical axis ] so that the beam of light emitted from a 
parabolic mirror 1 1 may not be barred. The diameter of a parabolic mirror 1 1 is almost the same as 
that of the path a of an irradiated plane, and the light emitted from a parabolic mirror 1 1 is irradiated 
to an irradiated plane 100 without futility as it is. On the other hand, the spherical mirror is 
constituted so that the light which is not reflected by the parabolic mirror may be reflected in a 
parabolic mirror. 

[0081] Drawing 2 is drawing showing the focal distance dependency of the efficiency for light 
utilization of the lighting system shown in drawing 1 . The axis of abscissa of a property Fig. shown 
in drawing 2 is the focal distance F of the main reflecting mirror. Moreover, an axis of ordinate is the 
rate of the light by which incidence is carried out to an irradiated plane 100. In drawing 2 , a is the 
path of an irradiated plane 100, as mentioned above. When the focal distance F of the main reflecting 
mirror is enlarged gradually, the rate of the light irradiated by the irradiated plane decreases. For 
example, although the percentage of light that the focal distance F of the main reflecting mirror is 
irradiated by the irradiated plane when smaller than a/4 is about 100%, when the focal distance F of 
the main reflecting mirror is made into a/3, the rate of the light by which incidence is carried out to 
an irradiated plane falls just over or below 70%. Furthermore, when the focal distance of the main 
reflecting mirror is made into a/2, the rate of the light by which incidence is carried out to an 
irradiated plane becomes 40% order. Thus, the rate of the light by which incidence is carried out to 
an irradiated plane decreases by enlarging the focal distance of the main reflecting mirror. 
[0082] Drawing 3 is drawing showing the angular distribution of light. Drawing 3 shows that 
luminous intensity changes based on the include angle from an optical axis. When a focal distance F 
is a/6, light will be irradiated in the range of a large include angle. On the other hand, when a focal 
distance F is a/2, light with a small inclination will be irradiated to an optical axis. When a focal 
distance F is a/4, the focal distance F shows the in-between value of a/2 and a/6. While irradiating 
light effectively to an irradiated plane 100 from the property Fig. shown in drawing 2 and drawin g 
3 , in order to irradiate with somewhat sufficient parallelism to an optical axis, it can be judged that it 
is appropriate to make the focal distance of the main reflecting mirror into a/4. 
[0083] Since the die length of finite is in the light source even when the light emitted from the light 
source is reflected and it is going to make it a parallel ray, as mentioned above, it does not 
necessarily become a parallel ray but the inclination has distribution of finite. This variance is 
proportional to the die length (arc length) of the light source, and inversely proportional to the 
diameter and aspect ratio of the main reflecting mirror (the die length of the diameter / the main 
reflecting mirror of the main reflecting mirror). Therefore, enlarging the aspect ratio of enlarging the 
diameter of the main reflecting mirror and the main reflecting mirror makes a variance decrease. It 
leads to enlarging size of a lighting system and is not desirable to enlarge the diameter of the main 
reflecting mirror. Then, the lighting system by this example enlarges the aspect ratio of the main 
reflecting mirror or more with two by pressing down the opening edge of the main reflecting mirror 
1 1 even to the field 200 perpendicular to an optical axis through the light source, and making the die 
length of the main reflecting mirror small. For example, if an aspect ratio is set to 4, since 
distribution will become abbreviation half, the parallelism of light to irradiate increases. Enlarging 
the aspect ratio of the main reflecting mirror means that much light which is not reflected by the 
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main reflecting mirror arises. The auxiliary reflecting mirror in this example returns and uses for the 
main reflecting mirror the light which is not reflected by the main reflecting mirror. 
[0084] The lighting system applied to this example as mentioned above In the lighting system which 
parallelism is good, and is efficient and irradiates the light emitted from the light source to an optical 
axis at an irradiated plane The light emitted from said light source between the main reflecting 
mirror for irradiating said irradiated plane, and said main reflecting mirror and said irradiated plane 
It is characterized by the thing with the diameter of opening which does not bar mostly the light 
which the light directly irradiated out of said irradiated plane from said light source is returned to 
said main reflecting mirror, and said irradiated plane is irradiated through said main reflecting 
mirror, and is irradiated by said irradiated plane from said main reflecting mirror mostly established 
for the auxiliary ring-like reflecting mirror. 

[0085] Moreover, it is characterized by for the focal distance having used for the main reflecting 
mirror the parabolic mirror of the path of an irradiated plane set to 4 about 1/, and having allotted the 
light source mostly to the focal location and using the spherical mirror of the shape of a ring of said 
parabolic mirror from which a center position turns into a location of said light source mostly at an 
auxiliary reflecting mirror. 

[0086] Drawing 4 is drawing showing other configurations of the lighting system of this invention. 
The lighting system shown in drawing 4 uses the parabolic mirror for the main reflecting mirror. 
Moreover, the parabolic mirror is used as well as the auxiliary reflecting mirror. The light source is 
prepared in the focal location of two parabolic mirrors. It is reflected by the main reflecting mirror, 
and the light emitted from the light source serves as a parallel ray, and is irradiated by the irradiated 
plane. Moreover, the light emitted from the light source is once returned to the main reflecting mirror 
with an auxiliary reflecting mirror, serves as a parallel ray from the main reflecting mirror, and is 
irradiated by the irradiated plane. Moreover, also in the lighting system shown in drawing 4 , a focal 
distance uses for the main reflecting mirror the parabolic mirror of the path of an irradiated plane 
mostly set to one fourth, and the ring-like parabolic mirror of said parabolic mirror with which the 
light source is mostly allotted to a focal location, and a focal location turns into a location of said 
light source mostly at an auxiliary reflecting mirror is used. 

[0087] Drawing 5 is drawing showing other configurations of the lighting system of this invention. 
In drawing 5 , the spherical mirror is used as an auxiliary reflecting mirror. When using a spherical 
mirror as an auxiliary reflecting mirror, the light reflected by the spherical mirror passes the light 
source or near the light source, and is returned to the main reflecting mirror. The light returned to the 
main reflecting mirror serves as a parallel ray with a parabolic mirror, and is irradiated by the 
irradiated plane. In the lighting system shown in drawing 5 R> 5, a focal distance uses for the main 
reflecting mirror the parabolic mirror of the path of an irradiated plane mostly set to one fourth, and 
the ring-like spherical mirror of said parabolic mirror with which the light source is mostly allotted 
to a focal location, and a center position turns into a location of said light source mostly at an 
auxiliary reflecting mirror is used. 

[0088] Drawing 6 is drawing showing the configuration of the lighting system of this invention. The 
lighting system shown in drawing 6 uses the spheroid mirror for the main reflecting mirror. The light 
source is arranged to one focus of a spheroid mirror. Moreover, the spherical mirror is used as an 
auxiliary reflecting mirror. The light source is arranged in the center position of a spherical mirror. It 
is reflected by the spheroid mirror, and the light emitted from the light source is emitted so that it 
may converge on another focus of a spheroid mirror. Cone-like light is irradiated by the irradiated 
plane by arranging an irradiated plane in the location where a beam of light converges. In this case, 
although it is not irradiating the parallel light source, if the cone-like light source is used, light can be 
efficiently irradiated to an irradiated plane with small size. 

[0089] It passes near the light source or the light source, and is reflected by the spheroid mirror, and 
the light reflected by the spherical mirror serves as the cone-like velocity of light similarly, and is 
irradiated by the irradiated plane. The lighting system shown in drawing 6 uses a spheroid mirror for 
the main reflecting mirror, and a side [ it is far from the irradiated plane of said spheroid mirror ] 
allots the light source mostly to a focal location, and it uses for the auxiliary reflecting mirror the 
ring-like spherical mirror with which a center position turns into a location of said light source 
mostly. 
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[0090] Drawing 7 is drawing showing the configuration of the lighting system of this invention. The 
point that the lighting system shown in drawin g 7 differs from the lighting system shown in drawin g 
6 arranges a spheroid mirror and a spherical mirror bordering on a field perpendicular to an optical 
axis through the light source. Thus, by cutting a spheroid mirror in respect of being perpendicular to 
an optical axis through the light source, the aspect ratio of a lighting system can become high and a 
variance can be reduced. 

[0091] Drawing 8 is drawing showing the configuration of the lighting system of this invention. The 
point which serves as the description in drawing 8 is a point of having prepared two or more 
auxiliary reflecting mirrors. The 1st auxiliary reflecting mirror nearest to the main reflecting mirror 
is a parabolic mirror. The auxiliary reflecting mirror after the 2nd auxiliary reflecting mirror is a 
spherical mirror. It is because the light in which using the auxiliary reflecting mirror after the 2nd 
auxiliary reflecting mirror as a spherical mirror was reflected by the spherical mirror follows the 
same optical path as the optical path of the light which carried out incidence to a spherical mirror, 
and is reflected and it is returned to the light source. That is, it is for making it returned to the main 
reflecting mirror, without barring the light reflected by the spherical mirror with other auxiliary 
reflecting mirrors. Since the light reflected by the parabolic mirror becomes a parallel ray, it will 
have an optical path barred by other auxiliary reflecting mirrors when the auxiliary reflecting mirror 
after the 2nd auxiliary reflecting mirror is put in order as a parabolic mirror. Therefore, the auxiliary 
reflecting mirror after the 2nd auxiliary reflecting mirror needs to be a spherical mirror. Thus, 
compared with the case where only one auxiliary reflecting mirror which was mentioned above by 
preparing two or more auxiliary reflecting mirrors is prepared, size of a lighting system can be made 
small. Furthermore, light which was not able to be used is made available only with one auxiliary 
reflecting mirror. Therefore, preparing two or more auxiliary reflecting mirrors is contributing to two 
fields of the miniaturization of a lighting system, and a deployment of light. 
[0092] In the lighting system which parallelism is good, and is efficient and irradiates the light to 
which the lighting system shown in drawing 8 as mentioned above is emitted from the light source to 
an optical axis at an irradiated plane The light emitted from said light source between the main 
reflecting mirror for irradiating said irradiated plane, and said main reflecting mirror and said 
irradiated plane It is characterized by the thing with the diameter of opening which does not bar the 
light which the light directly irradiated out of said irradiated plane from said light source is returned 
to said main reflecting mirror, and said irradiated plane is irradiated through said main reflecting 
mirror, and is irradiated by the irradiated plane from said main reflecting mirror mostly established 
for the auxiliary ring-like reflecting mirror. 

[0093] Moreover, it is characterized by for the focal distance having used for the main reflecting 
mirror the parabolic mirror of the path of an irradiated plane set to 4 about 1/, and using the ring-like 
spherical mirror with which a center position all turns into a light source location mostly at other 
auxiliary reflecting mirrors at the auxiliary reflecting mirror which is in said parabolic mirror side 
most using the ring-like parabolic mirror with which a focal location turns into a light source 
location in ****. 

[0094] Drawin g 9 is drawing showing the configuration of the lighting system of this invention. The 
case where the 1st auxiliary reflecting mirror of the lighting system which was in the lighting system 
shown in drawing 9 drawing 8 , and was shown is used as a spherical mirror is shown. That is, the 
case where two or more auxiliary reflecting mirrors of all are spherical mirrors is shown. Light 
reflected by the spherical mirror is made into a parallel ray by the parabolic mirror [ near the light 
source or the light source ], and is irradiated by the irradiated plane. The lighting system shown in 
drawin g 9 as mentioned above is characterized by for the focal distance having used for the main 
reflecting mirror the parabolic mirror of the path of an irradiated plane mostly set to one fourth, and 
using for two or more auxiliary reflecting mirrors the ring-like spherical mirror with which a center 
position all turns into a light source location mostly. 

[0095] Drawing 10 is drawing showing the configuration of the lighting system of this invention. 
The point that the lighting system shown in drawing 10 differs from the lighting system shown in 
drawing 9 is a point which arranges the main reflecting mirror and the auxiliary reflecting mirror 
bordering on a field perpendicular to an optical axis through the light source. By cutting the opening 
edge of the main reflecting mirror in respect of being perpendicular to an optical axis through the 
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light source, as mentioned above, the aspect ratio of a main reflecting mirror becomes large, and the 
variance of light can be made small. 

[0096] Drawing 1 1 is drawing showing the configuration of the lighting system of this invention. 
The point used as the description of the lighting system shown in drawing 1 1 is a point of using the 
spheroid mirror for the main reflecting mirror. The light source is arranged at one focus of a spheroid 
mirror. Moreover, an irradiated plane is arranged in the focal location of another side of a spheroid 
mirror, or its near. Two or more spherical mirrors are used as an auxiliary reflecting mirror, and the 
light source is arranged in the center position of each spherical mirror. Moreover, the diameter of 
opening of opening of each spherical mirror becomes small as it separates from the light source. 
When using a spheroid mirror, since light converges in the shape of a cone, opening is gradually 
made small so that opening of an auxiliary reflecting mirror may also suit the flux of light of the 
shape of the cone. The light which is not used can be efficiently returned to the main reflecting 
mirror by carrying out like this. 

[0097] A spheroid mirror is used for the main reflecting mirror, a side [ it is far from the irradiated 
plane of said spheroid mirror ] allots the light source mostly to a focal location, and the lighting 
system shown in drawing 1 1 as mentioned above is characterized by using for two or more auxiliary 
reflecting mirrors the ring-like spherical mirror with which a center position all turns into a location 
of said light source mostly. 

[0098] Drawing 12 is drawing showing the configuration of the lighting system of this invention. 
The point that the lighting system shown in drawing 12 differs from the lighting system shown in 
drawing 1 1 is a point which has arranged the main reflecting mirror and the auxiliary reflecting 
mirror bordering on a field perpendicular to an optical axis through the light source. In this way, the 
aspect ratio is enlarged. 

[0099] Drawing 13 is drawing showing the configuration of the lighting system of this invention. 
The main reflecting mirror of the lighting system shown in drawing 13 is a parabolic mirror. The 
path of this parabolic mirror is almost equal to the path of an irradiated plane. Thus, by making equal 
the path of the main reflecting mirror, and the path of an irradiated plane, a direct irradiated plane 
can be irradiated without extracting a beam of light, and a beam of light can use without futility. 
Moreover, the lighting system shown in drawing 1313 set, and the spherical mirror is prepared 
between the light source and an irradiated plane. The light source is set at the core of this spherical 
mirror. This spherical mirror is a spherical mirror for reflecting in a parabolic mirror the light 
irradiated by the direct irradiated plane from the light source. The light irradiated by the direct 
irradiated plane from the light source is not a parallel ray. Therefore, this spherical mirror was 
prepared and the light irradiated by the direct irradiated plane is removed from the light source. It is 
reflected by the parabolic mirror [ near the light source or the light source ], and the light reflected by 
the spherical mirror serves as a parallel ray, and is irradiated by the irradiated plane. 
[0100] The spherical mirror of the lighting system shown in drawing 13 should just be a spherical 
mirror which covers the range of a line (line shown by the dotted line in drawing 13 ) to which the 
opening edge of the main reflecting mirror was connected from the light source. By making a 
spherical mirror into the configuration which covers the range of this dotted line, all the light directly 
irradiated without the main reflective boundary from the light source can be returned to a main 
reflecting mirror, and light can be used effectively. 

[0101] It is characterized by to have prepared so that a center position may turn into a location of 
said light source mostly in the spherical mirror which returns the light emitted to said irradiated 
plane side without the main reflecting mirror for irradiating the light emitted from said light source 
in the lighting system which irradiates efficiently the light to which the lighting system shown in 
drawing 13 as mentioned above is emitted from the light source at an irradiated plane at said 
irradiated plane, and said main reflecting mirror to said main reflecting mirror, and irradiates said 
irradiated plane through said main reflecting mirror. 

[0102] Moreover, it is characterized by for the diameter of opening having used the parabolic mirror 
almost equal to the path of an irradiated plane for the main reflecting mirror, and allotting the light 
source to the focal location of said parabolic mirror. 

[0103] Drawing 14 is drawing showing the configuration of the lighting system of this invention. 
The point that the lighting system shown in drawing 14 differs from the lighting system shown in 
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drawing 13 is a point which has arranged the main reflecting mirror and the auxiliary reflecting 
mirror bordering on a field perpendicular to an optical axis through the light source. In the lighting 
system shown in drawing 14 , an auxiliary reflecting mirror is a spherical mirror. This spherical 
mirror has a semi-sphere-like form mostly. The light currently directly irradiated with the spherical 
mirror of the shape of this semi-sphere by the front face of a lighting system will be returned to the 
main reflecting mirror. The light returned to the main reflecting mirror serves as a parallel ray, and is 
irradiated by the irradiated plane. While making the aspect ratio of a lighting system high by taking 
such a configuration, light which is used by having made the aspect ratio high and is not is made 
available with the spherical mirror. 

[0104] Drawing 15 is drawing showing the configuration of the lighting system of this invention. 
The lighting system shown in drawing 15 uses the spheroid mirror for the main reflecting mirror. 
Moreover, the spherical mirror is used for the auxiliary reflecting mirror. The light source has been 
arranged to one focus of a spheroid, and the irradiated plane is arranged to the focal location of 
another side, or its near. The light source is arranged at the core of a spherical mirror. This spherical 
mirror should just cover between the lines (line shown by the dotted line in drawing 15 ) which 
connect the opening edge of the light source and a spheroid mirror. By arranging a spherical mirror 
in this way, all the light irradiated from the light source to the front face of a lighting system can be 
returned to a main reflecting mirror. 

[0105] Drawing 16 is drawing showing the configuration of the lighting system of this invention. 
The point that the lighting system shown in drawing 16 differs from the lighting system shown in 
drawing 15 is a point which has arranged the main reflecting mirror and the auxiliary reflecting 
mirror bordering on a field perpendicular to an optical axis through the light source. The light source 
has been arranged to one focus and the light source is arranged at the core of a spherical mirror. 
While making the aspect ratio of a lighting system high by taking such a configuration, light which is 
used by having made the aspect ratio high and is not is made available with the spherical mirror. 
[0106] Example 2. drawing 17 is drawing showing the configuration of the lighting system of this 
invention. The point used as the description of the lighting system shown in drawing 17 is a point 
which arranges the lens between the light source and an irradiated plane. This lens is for making into 
parallel light light which is not the parallel light currently irradiated from the light source to the 
irradiated plane. Moreover, it is to also make into a parallel ray light which was not irradiated by the 
irradiated plane, and irradiate an irradiated plane in the light currently irradiated by the front face of 
a lighting system from the light source. The path of a lens is set up so that the range shown by the 
dotted line of drawing 17 can be covered. Moreover, it is because this lens becomes the hindrance of 
the parallel ray with the desirable direction near the light source as much as possible which stops 
having changed if the path of a lens was not enlarged when a lens separated and was installed from 
the light source, and was reflected from the main reflecting mirror. 

[0107] As mentioned above, in the lighting system which irradiates efficiently the light emitted from 
the light source at an irradiated plane, since the light emitted from said light source is irradiated at 
said irradiated plane, this example is characterized by having prepared the lens for using a parabolic 
mirror or a spheroid mirror and irradiating the light of said parabolic mirror which allots the light 
source mostly to a focal location and is emitted to an irradiated plane side without said parabolic 
mirror or a spheroid mirror at said irradiated plane. 

[0108] Drawing 18 is drawing showing the configuration of the lighting system of this invention. 
The point that the lighting system shown in drawing 18 differs from the lighting system shown in 
drawing 1 7 is a point of using the spheroid mirror for the main reflecting mirror. The light source is 
arranged at the focus of a lens, and light irradiated by the front face of a lighting system from the 
light source is made into a parallel ray with a lens, and irradiates an irradiated plane. Moreover, the 
light irradiated in the spheroid mirror serves as the cone-like flux of light, and is irradiated by the 
irradiated plane. 

[0109] Example 3. drawing 19 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 19 arranges the light source to one focus of a 
spheroid mirror. Moreover, opening of the part by the side of the irradiated plane of a spheroid 
mirror was carried out, and the lens is arranged. The light emitted from the light source condenses to 
the focus of another side of a spheroid mirror. The light which condensed is emitted to a lens and 



http : //www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 



2/23/2006 



JP,08-262437,A [DETAILED DESCRIPTION] 



Page 14 of 17 



irradiated by the irradiated plane as a parallel ray with a lens. Thus, the light from the light source is 
irradiated by the irradiated plane without futility by carrying out opening of some spheroid mirrors. 
[01 10] In the lighting system which irradiates efficiently the light to which the lighting system 
shown in drawin g 19 as mentioned above is emitted from the light source at an irradiated plane A 
side [ it is far from the irradiated plane of said spheroid mirror ] allots the light source mostly to a 
focal location using a spheroid mirror. Between the focus of the side near said irradiated plane of 
said spheroid mirror, and said irradiated plane The diameter of opening has the effective area which 
becomes almost equal to the path of said irradiated plane, and is characterized by arranging a lens 
almost equal to the distance from the focus of a side with the focal distance near said irradiated plane 
of said spheroid mirror to said effective area on said effective area. 

[0111] Example 4. drawing 20 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 20 combines a spherical mirror and a parabolic 
mirror. The inside of a spherical mirror is the diffusing surface. The light source is arranged at the 
core of a spherical mirror, and the light emitted from the light source is diffused according to the 
diffusing surface. The focus of a parabolic mirror is located at the core of opening of a spherical 
mirror. The light which leaked from opening serves as a parallel ray with a parabolic mirror, and is 
irradiated by the irradiated plane. 

[0112] It is characterized by arranging the parabolic mirror of the spherical mirror with which a 
reflector consists of the diffusing surface in the lighting system which irradiates efficiently the light 
to which the lighting system shown in drawing 20 as mentioned above is emitted from the light 
source at an irradiated plane said effective area of said spherical mirror and whose focal plane allots 
said light source mostly to a center position, and prepares an effective area very small to said 
spherical mirror, and correspond with said irradiated plane side. 

[0113] Example 5. drawing 21 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 21 consists of a spheroid mirror, a cone reflecting 
mirror, and a parabolic mirror. The light source is arranged at one focus of a spheroid mirror. 
Moreover, the top-most vertices of a cone reflecting mirror are the foci of another side of a spheroid 
mirror. Moreover, the focus of another side of a spheroid mirror is the focus of a parabolic mirror. It 
is reflected by the spheroid mirror etc. and the light emitted from the light source converges on the 
focus of another side. On the other hand, the light irradiated by the cone reflecting mirror from the 
light source is irradiated by the focus of a spheroid mirror, repeating reflection with a cone reflecting 
mirror. It is reflected by the parabolic mirror, and the light which converged on the focus of another 
side of a spheroid mirror serves as a parallel ray, and is irradiated by the irradiated plane. 
[0114] In the lighting system which irradiates efficiently the light to which the lighting system 
shown in drawing 21 as mentioned above is emitted from the light source at an irradiated plane A 
side [ it is far from the irradiated plane of said spheroid mirror ] allots said light source mostly to a 
focal location using a spheroid mirror. A ring-like cone reflecting mirror is mostly prepared in said 
irradiated plane side from the effective area of said spheroid mirror to the focus of the side almost 
near the irradiated plane of said spheroid mirror, and it is characterized by arranging a parabolic 
mirror so that the effective area and focal plane of said cone reflecting mirror may be fUrther in 
agreement with the irradiated plane side of said cone reflecting mirror. 

[0115] Drawing 22 is drawing showing the example of amelioration of the lighting system shown in 
drawing 21 . In drawing 22 , the lens is prepared into the parabolic mirror. This lens is a lens for 
changing into a parallel ray the light directly irradiated from the focus of a parabolic mirror. A lens is 
arranged behind a spheroid mirror and he is trying to, lead the light which was not used in equipment 
to the interior of a spheroid mirror and a cone reflecting mirror through a lens on the other hand. As 
shown in drawing, the light which was made to pass a lens and was not used for the section inside- 
of-a-house section of a spheroid mirror and a cone reflecting mirror in equipment can be drawn by 
changing an optical path by a mirror etc. 

[0116] Example 6. drawing 23 is drawing showing the lighting system of this invention. The lighting 
system shown in drawing 23 arranges the light source to the center position of a spherical mirror. 
Moreover, opening was prepared in some spherical mirrors and the lens is arranged. Light emitted 
from the light source is made into a parallel ray with a lens, and is irradiated by the irradiated plane. 
While arranging so that the focal location of a lens and the center position of a spherical mirror 
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which were established in opening of a spherical mirror may be in agreement, light which irradiates 
an irradiated plane can be made into a parallel ray by arranging the light source in the focal location 
(center position). 

[0117] In the lighting system which irradiates efficiently the light to which the lighting system 
shown in drawing 23 as mentioned above is emitted from the light source at an irradiated plane, it is 
characterized by the thing of a spherical mirror for which the effective area was prepared so that said 
light source might be mostly allotted to a center position and the diameter of opening might become 
almost equal to the path of said irradiated plane from the core of said spherical mirror at said 
irradiated plane side, and the lens with a focal distance almost equal to the distance from the core of 
said spherical mirror to said effective area was arranged on said effective area. 
[01 18] Example 7. drawing 24 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 24 is equipped with the main lens and the 
attachment lens. The light source is arranged in the focal location of the main lens and an attachment 
lens. The plane mirror is arranged behind an attachment lens. The light emitted to the main lens side 
from the light source serves as a parallel ray via the main lens, and is irradiated by the irradiated 
plane. On the other hand, the light irradiated by the attachment lens from the light source serves as a 
parallel ray with an attachment lens, and is irradiated by the plane mirror. A plane mirror reflects the 
irradiated light. The reflected light passes an attachment lens and the light source, or near the light 
source, and incidence is carried out to the main lens. And it considers as a parallel ray with the main 
lens, and an irradiated plane irradiates. The light irradiated by the backside of the light source can 
also be used effectively by considering as such a configuration. 

[0119] The lighting system shown in drawing 24 as mentioned above arranges the light emitted from 
the light source in accordance with an optical axis in the lighting system which irradiates an 
irradiated plane efficiently in order of a plane mirror, an attachment lens, the light source, the main 
lens, and an irradiated plane, and a focal distance is characterized by using a lens almost equal to the 
distance from the light source to a lens for an attachment lens and the main lens. 
[0120] Example 8. drawing 25 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 25 is constituted by two parabolic mirrors. The 
light source is arranged in the common focal location of two parabolic mirrors. Thus, the light 
emitted from the light source can be effectively used by the main reflecting mirror's becoming 2 
pairs and existing forward and backward. Although the light emitted behind the light source was not 
able to be used effectively especially conventionally, the light emitted to which before and after the 
light source can also be effectively used by making it a configuration as shown in drawing 25 . In 
addition, although the case where the parabolic mirror of a pair is used is shown when shown in 
drawing 25 , you may be the case where the spheroid mirror of a pair is used. Or one side may be a 
parabolic mirror and another side may be a spheroid mirror. Or you may be the case where a 
spherical mirror is used. Moreover, although the case where the two main reflecting mirrors are used 
is shown when shown in drawing 25 , you may be the case where the three main reflecting mirrors or 
the four main reflecting mirrors are used. Moreover, although the case where two or more main 
reflecting mirrors exist is shown when shown in drawing 25 , an auxiliary reflecting mirror which 
was mentioned above is prepared, or a lens is prepared, and you may make it aim at a deployment of 
light. 

[0121] Example 9. drawing 26 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 26 shows the example which combined the 
spheroid mirror and the parabolic mirror. The light source is arranged to one focus of a spheroid 
mirror. Moreover, the focus of a parabolic mirror is made in agreement with the 2nd focus of a 
spheroid mirror. The light emitted from the light source arranged at one focus converges on the focus 
of another side. Since the focus of this another side is the focus of a parabolic mirror, the light which 
converged on the focus of another side serves as a parallel ray from a parabolic mirror, and is 
emitted. 

[0122] Example 10. drawing 27 is drawing showing the configuration of the lighting system of this 
invention. The lighting system shown in drawing 27 shows the case where a spherical mirror and a 
parabolic mirror are combined. The light source is put on the focal location of a parabolic mirror 
while it is put on the core of a spherical mirror. It is reflected by the spherical mirror, and the light 
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emitted to the spherical mirror from the light source passes along the light source or its near again, 
and is irradiated by the parabolic mirror. A parabolic mirror conducts and outputs the light to a 
parallel ray. Moreover, the light outputted to the front face of direct lighting equipment is changed 
and outputted to a parallel ray from the light source by having the lens. 

[0123] Example 11. drawing 28 is drawing showing the configuration of the lighting system of this 
invention. The point used as the description of the lighting system shown in drawing 28 is a point of 
having changed the light of the shape of the cone into the parallel ray with the lens, after generating 
the light which converges in the shape of a cone. The case where cone-like light was being generated 
using a spheroid mirror was in various kinds of lighting systems mentioned above. Although the 
light of the shape of such a cone is irradiated at a direct irradiated plane, it may be desirable to 
irradiate a parallel ray. In such a case, as shown in drawing 28 , a cone-like beam of light can be 
made into a parallel ray using a lens. When shown in drawin g 28 , the case where put in a convex 
lens between the 2nd focus of a spheroid mirror and an irradiated plane, and a parallel ray is 
generated is shown. When putting in a lens between the 1 st focus and the 2nd focus and generating a 
parallel ray, it can attain by inserting a concave lens between the 1st focus and the 2nd focus. 
[0124] In addition, although not illustrated, a beam of light may be converged or you may make it 
make it emit by inserting a lens to the parallel ray generated in various kinds of lighting systems 
mentioned above, it should be changed according to the demand of the system by which the lighting 
system is used what kind of beam of light is irradiated to an irradiated plane, and it prepares a lens 
between a lighting system and an irradiated plane — the beam of light of the shape of a parallel ray to 
a cone — or conversion to a parallel ray from a cone-like beam of light can be performed. Moreover, 
the diameter of an optical path can be changed by using a lens. Moreover, it becomes possible by 
inserting two or more lenses to perform more complicated conversion. 
[0125] 

[Effect of the Invention] As mentioned above, since it has the focal distance as which the main 
reflecting mirror was determined based on the path of an irradiated plane according to this invention, 
the light from the light source can be efficiently irradiated to an irradiated plane. 
[0126] Moreover, since the focal distance of the main reflecting mirror is determined by the rate of 
light and the angular distribution of light which are irradiated by the irradiated plane according to 
this invention, a desired light can be irradiated to an irradiated plane. 

[0127] Moreover, according to this invention, since the focal distance of the main reflecting mirror is 
about 1 of path of irradiated plane/4, according to the size of an irradiated plane, size of the main 
reflecting mirror can be made small. 

[0128] Moreover, according to this invention, the light from the light source can be efficiently 
converged by using a spheroid mirror. 

[0129] Moreover, according to this invention, since it has two or more auxiliary reflecting mirrors, 
the light from the light source can be used efficiently. Moreover, size of a lighting system can be 
made small by having made the auxiliary reflecting mirror into plurality. 

[0130] Moreover, according to this invention, the light which is not used for an irradiated plane can 
be used by preparing an auxiliary reflecting mirror between the light source and an irradiated plane. 
Moreover, according to this invention, by passing along the light source and arranging the main 
reflecting mirror to a field perpendicular to an optical axis, the value of an aspect ratio becomes large 
and the parallelism of a beam of light increases. Moreover, even when using the main reflecting 
mirror with which the aspect ratio became high by having the auxiliary reflecting mirror, light can be 
irradiated without futility to an irradiated plane. 

[0131] Moreover, according to this invention, since the parabolic mirror is used for the auxiliary 
reflecting mirror, light reflected by the auxiliary reflecting mirror can be made into a parallel ray. 
[0132] Moreover, according to this invention, since an auxiliary reflecting mirror is a spherical 
mirror, the light reflected by the auxiliary reflecting mirror can be returned to the light source. 
[0133] Moreover, according to this invention, since the auxiliary reflecting mirror has opening, the 
light irradiated by the irradiated plane from the main reflecting mirror is not barred. 
[0134] Moreover, according to this invention, light which follows a different path by using one of 
two or more auxiliary reflecting mirrors as a parabolic mirror, and using others as a spherical mirror, 
and is not used is made available. 
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[0135] Moreover, according to this invention, since two or more auxiliary reflecting mirrors of all 
were used as the spherical mirror, light can be reflected in the light source, without being interfered 
by other auxiliary reflecting mirrors. 

[0136] Moreover, since the light irradiated by the direct irradiated plane from the light source is 
reflected in the main reflecting mirror according to this invention, it prevents that the light which is 
not is irradiated with a parallel ray to an irradiated plane. 

[0137] Moreover, according to this invention, since the aperture of the main reflecting mirror is 
equal to the path of an irradiated plane, all the light from the main reflecting mirror is irradiated by 
the irradiated plane, and can perform a deployment of light. 

[0138] Moreover, according to this invention, all the light that cannot be used only with the main 
reflecting mirror can be used with an auxiliary reflecting mirror. 

[0139] Moreover, according to this invention, the light directly irradiated by the irradiated plane can 
be changed into a parallel ray with a lens, and an exposure side can be irradiated. 
[0140] Moreover, according to this invention, since the main reflecting mirror is a parabolic mirror, a 
parallel ray is generable. 

[0141] Moreover, according to this invention, since the main reflecting mirror is a spheroid mirror, 
the beam of light which converges in the shape of a cone is generable. 

[0142] Moreover, according to this invention, opening can be prepared in a spheroid mirror and the 
light emitted from this opening can be changed into a parallel ray with a lens. 

[0143] Moreover, according to this invention, a lighting system can be constituted using a spherical 
mirror and a parabolic mirror. 

[0144] Moreover, according to this invention, a lighting system can be constituted by combining a 
spheroid mirror, a cone reflecting mirror, and a parabolic mirror. 

[0145] Moreover, according to this invention, the spherical mirror and lens which have opening can 
constitute a lighting system. 

[0146] Moreover, according to this invention, a lighting system can be constituted using two lenses 
and plane mirrors. 

[0147] Moreover, according to this invention, the light emitted before and after the light source using 
two parabolic mirrors can be used effectively. 

[0148] Moreover, according to this invention, a lighting system can be constituted using a spheroid 
mirror and a parabolic mirror. 

[0149] Moreover, according to this invention, a lighting system can be constituted using a spherical 
mirror and a parabolic mirror. 

[0150] Moreover, according to this invention, it can change into a condensing beam of light with a 
lens, or the condensing beam of light generated from various lighting systems which mentioned 
above the parallel ray generated by various lighting systems which were mentioned above can be 
changed into a parallel ray with a lens. 
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(54) [smo&m mmmm 



(57) [gft] 

U¥tTtt*<«BMtaBI=WI»-*--& 
[«J*] %SSX>'J%tt(=Slt«:S2 0 0£«tl=L-C 

tkratt-eftu. *i«isw»i**ii*-ca&y» fic^®^ 

-So 




(2) 



ftffi\¥-a-2 6 2 4 3 7 



(a) Jfc*iMfr«ftSJL (b) ttHMtB<0&l=tt-3l* 
EBLfctt^B^T'&^-C. JtE3fc3Sifrt>©ife£K*tL 

ramtiii=mt-r4±jE«t«i, (c> ±E3te3SA>e>© 
a* ^ * ±k± fcrnmiz g.m £ it ^mnRtt «. 

H»**t**©W*i:» ttflMtBI=RM***i**fl>ftS 

ttafmpisB. 

s oats 1 / 4 -e fe -s z t £ *s« t f -5 if 2 ismro fie 

(a) ft£teSrr SftX. (b) ±E«B£ttIIttBl:: 

Stttt. (c) JiJ23t3S^&©*©*-C. tftfig«tai=R?. 
WStlttHftWdXK i: *-tE±K»ttl=K 

(a) 3fc£]ft»-r-53fcJSL (b) ±lE3te3|j!r"toCD3te£» 
H»BI=IH»-r &±5tttt. (c) _tE#*fr&©3lfe© 

*IIB»BI=!B»*ti«:^*©*<f< t 
£±C±EIMI=Kttdtt«*KC!>Mttfittflt. 

[a** e] ±Efflabs#tffi(±. ±E*3staHa9ta 

(*5EEa>HBUB3Sfi. 

aeeiniinit. 

C»*«8] ±E*SS»lS*t^l±. ±E3fe3S$BS«5^fi 
BICES Lfctt*B«-C** C t * ft® t 6 
EBaBHSB. 

[»*«9] ±E4t8bBltfltlL ±E*asa4»<>ti 
BI=EB L fc3*B&T* & « c t £ ft* f * IS*JS 6 E 
fc©!iiPl$Bo 

0] ±E«Sa*Klt&l*. ±E±KttttA«& 

C t $&®it f 3«#Jg 8 XI* 9 EKWfiSBJgBo 
[E#«11] at*aai=fc«*ttBMtt* l J:'? 
MMSH. aottttiJEifttS 'J>y«sHBilt U 
fcct hMUX 5 EiE©R8B^SBo 

i 2 ] ±r ©if tofrmmz <) xfvtmmmt 

Lfcwi:t1««t^*ai*a5E«©!HWBB- 
[StfcJgl 3] ±Ett«j£3*«l*. Mir. ±E3t3SAv 
"&©Jt©4't?»fiaStffilrBSE*t*4x*3lt*±E±K*t 



B„ 

4] ±E±SSt«S©«S*<«E*tB©gl- 

Bo 

[ii*jsi 5] -tEistbstmi*. ±E±fi«»i=«fe 

Ct*»«fr«E*JJIl 3EtE©fiSBJ^Bo 
[SB#JS16] JUT©«B«*-r«RinsB 
(a) jt^SMfT-SifeB. (b) ±Eft«fr«.ro3tffi 
»L-C*E»EI=Elfr*±S«fil. (c) ±E*a* 
&©*© + -C*tt < t t»fiaSfBlciSl*RaStS*t53t$ 

BI=E«Lfclft*B«|-Cfc* - t 1 
6EK©fi8BJJ3£Bo 

[H*«l 8] JtE±K3tttl*. ±E*B*«fiSSta 
(=BL^«©BS«ljflltt«l=E«L*:iaE»nt*:«-e*4=: 

[a*«i9] uiT©s*^5&-r*E^«B 

(a) *«tt»-r-B»JB. (b) ±E%B£ttB*Bf:: 
illMilcOBS&jStiBI-EaL. &B4tBI=&lMH®Ka 

(c) JiEBaPS»l=Hlte>*i. *jSS§SIA<±Els]fEtSR 
<*«©aRSS*BI=ifit^©«uata[Bi:±EBBPSUi:©ffi 
«|::I5(S9?LI*U:>X. 
[11*312 0] £LT0>KB£*-*-«BBaB 
(a) Jfc*lfc|f*-**B. (b) ±E*B£B8*»CMafi 

IC K#tt«>-8Bl::llflPai£*rLfcJ*Bft* (c) _tE 

«att©napspi:aESta©rai=fsi+e)+i, -tEHSPSn 
<D»*i&ttBi=****ott*B«. 
[if*«2 i ] erFasBSff-fftmasB 

(a) 3fc£«cltr**a. (b) ±E%a£ttBttBl:: 
SlMlkDB&fcj&tiBKEBU ttRflttBai=Mntt$* 

*-*eie*r{MpI. (c) ±EBt£ttn{*fta>Mntlfr 

t.-hE@E«n«:a©ttE»ai=ift^ffl©lllS«jS*-ei8 
»t&*l, HPffli:«E»DB©nni=»lt6ttfcBn«** 
^■*'J>y«©R«Slt«. (d) ±ERBS*t«©IJB 
P«t«MMtiB©BI=»lt&ilx, ±EPntt©K*i&(ft 

(a) *^stst-r-s>3tas. (b) ±E3ta*B8+'C?(4B 

tElt4iitl=. 4"0efifcKEItB©Bai=. ISfiS 
Stffi©&m*|LOg©MP8P$*rLfcs*B«. (c) 
-hEI8PSI5l-Sl+e>H. «jSIE»*<-hE*a«©*iDtl 
B t ±EBr1 PSB t ©3§»llcl5lS^ L u >X. 
[IS*JS2 3] l«lT©SB$«-r«iRnttB 

(a) jt$»sfr-53tes, (b) jiE3t3s«t«fissta© 

BUI-IS l+**U -hE*il^aiSm^i4BlcEBLfc±U> 

( C ) ±E3ta©afia»s*^a^«(cait€>*i. 



(3) 



ftm^-a - 2 6 2 4 3 7 



±IB«aB*l8*jai4«l=iE«LfcM«lU>X. (d) _t 

(a) jte*tM«-**Su (b) ±IB3t;lS^B§^^<iM 

[»«92 5] JUT<D«*£*rr£Ha«M£B 
(a) KZI&tt'tZftM. (b) ±IB%££ttffMtSl:: 
ai^flaKftdttBI^EBU «IRWiE(=ifil^«lc|Mn 
Sfl£*riT6lH]$Kt§n<*gt. (c) ±1HB3P gPirtt^S 
(DP B 1lciSitbH. ±EIME«IR1*tta)mttllll=iEt^«l 

[»#H2 6] KlTO)»***r*IHM«« 
(a) ^^j&St-r^^. (b) ±E#S£B§+'C>ttB 
l^iEML. »!EStaflOlrBBPffl£^*3*®ffi. (c) 

[I«*iS2 7] ±EIRi&SBf*« ttRBWBi:* 
[000 1] 

[0 0 0 2] 

(r) , « (g) . W (B) a>3fe<z>fca/<*;u£*Sfc 

S(D«*l2|-efc*o 02 9lrj3l^T. 1 OI*#SU I I 

liSl^i, ili*Sl0tiS»»ii^bft4*Jil 
ZteyttoftytTkltELmo*^—. 2 1 3t;7S 1 o CD 

KaW4*1 ©y-T^P— <^937-, 2 21*110) 

CDP*K »fert»0)^*JR»L. fro. »fiffl»a/<*^ 

3 1 ic*a>*sttj&*r*»2 0)y-r^p— ^r^^s^- 
T-fcy. 24sr/23i^ *ai o<z>efe3te£*rESSi 

fc<*:tfS2<7>y-f $P— f?9 57--C*&. *fel::# 

^30, 3 2IC«*&-r«fctf><0JE»5 : 7 — s 40M4 
11*. Nfcfi. #610)481/^3 0, 3 1. 

3 2 $ a;® l fc % £ * st-r * m 3 a i/m 4 <r> v << >? p - 

^f7^57-, 5 0fim3<Z>$V?P— - f -;9S7- 4 

^u>x (^dvi^>3>1/>X) -efc^o *fe. » 
fe. »ftfflo)#aa/<*;i/3 o, 3i. 321*. jtasi 

0 fr (OftKft fr « L < * fiBlcifiB ZtiXl^&h t 



b\z. ft:?u:/X5 0*T*<D#ttftfr«L<fc4ttBlc 
[0 0 0 3] ±3H<D3^A(Dm&yo vx^£ 

t*i*. 7^L3 op5®*a>?aa/<*;us-t*L^*L* 

[ooo4]*lc, 3tt££0>3M?P£?x9 5ia>M{E 

i::o^TBiwr4 0 *as^ir*. **i o<t£j£tt^i 
1 (B2 9lcteL^r^**BS$^^-cl^^frf^*lcSk«$^^ 

fcfcfcte^ft&afeoisgw^i oo$figst-r* P *ai 

0£ LT(*. ^^uu/n^-t K*su 

s. /\p<f>*s*a>i^**afe*«frffli^*t« 0 

Sfc. lifrmmi 1 cDJ5lt®li*3t¥ST*fe^r. Ie3$e 

1 O0>»3ft*'DSBB'r«Cfcl=c»:y«KTff-T?**lll 
*t3fe 1 0 Ofr»t>*l*o 

[0 0 0 5] HM*#1 0 014. #fe*£aSaL. Sffeft 
;Rtf*fe*££»*-*Wl 0^^P-< 7^57-2 

iatf«ftts»i, #fe*aa-r*>»2<D$r>f ^q- 

>f 7^S7-22Cc):ot#, «. WC03OOmfe^1 
00R, 100G, 1 0 0BC^$tll) o 
i*ft*1 OOR(htfe0*Ml 0 0BI1 #*K»5 
^— 2 4M2 3fC e *:oT3fcK$^*.'b*l. Sfc* SSfe 
<Dm&ifcl OOGI*. f 2(D^^7PW7^S7-2 

*;U3 O, 3 2&1/3 1 icAlt-T^o 
[O O O 6] f Lt, S-fta/t^JUS O, 31, 32IC 

i^t^M/^U3 0, 3 1, 3 2 £iIiS-r arctic 
*y. %4>9ill0>MIP« o*y5ftftB*»(t4« -t L 

^«(0*3. I40)^^P-^ T 40 r 41 

[0007] 3te2fcHi::m>*:hTi**#a/<*;u 
l-ot^TiSiB^^"^o S3 o&t/03 1 14 S aoflEtectt 
^"r^vi (tn) aa/^^KDMftKWH-efc* 
: *7-aaf-f7?i/-r, *^^i«i*xt^ 

tt. ^fi£2^1 2£ 1 4B*0lfi. pi). 

^13 01*. »a/**;u<DfflJraWE3*-:? (= o) cdb^ic. 
e>y*fipicifto/i:«3fe*a)^fraaL. fro. 90 

*teCnfc^tf>y»lR|AS1#o|!H»«(DSlfilKi:«[* 

fi (xi*flA-7-. sayttitTi^cts^L 



(4) 



ftm¥-8-2 6 2 4 3 7 



££^L. A»Lfc*l*«BStffllja)«*« <*L<li«3fe 

T-xiitt*?-) ■e**.^&*i£ (^p^^Stt*) 

[0 0 0 8] TNHaila)A»*fcLTA*<i:iI*«t 

-^■r^7t*(i5 o%^Tt% e 5 iMg«*<»e> turtle 

[0009] ^U-7-^»S?aa/U^K*. ccOckdfe 
: x^u-r SMS. ^xt^ttxnis 

IE*. rtBaSI^H^. 1 994»11fl1 BfeJIK* p 2 

2 9) 0 

[0010] mz. fftmiz-Di^x^^o &mmm&zr 
[ooi 1] +»&w***ftaB^t>*«)«fctf> 
-r— xDanfrj: y. *as(D-9-'rx*-sj^Tic-r*c 

*-r«fc*«Mlc*»=«*3&<4Wi:a*. IH3 5I4. 

3S**B5mmtft-5o S3 61*. 2 5 OW. 7 — 
5mm<7>ag5t»K(OffiPB^ft*^Lfc*i(D-C?fc*e EDI- 
fcl*T, itWSl^ftSSSl. 0<fcL. 1. 01UT 
<D»ffil4. i . o$i»t Lfcl^itJff^fcJMfc 

£>*iti>£2 5 owcd>^;u/\^-< K#;Tia>l]T?fc£o 
c<D* *;u/\^ KftJHl*. *3«1 o&tf£SSt^i 1 



80mm (8cm) "Cfe€> 0 

[0 0 1 3] 138, 1139. H4 0l*» &&<D 

H-efc^o H3 8i4±JEMtti U»li@(tL, 

&ttfl|1 6 a SB i: <»*Mt Lt^6*«S*LT 
0SSlLTL>^o H3 9©*ftlt S3 

*1±£;: ±J5St«(:i£St*;hfc*3lU4¥fr 

T*BI*iait*-i:lc < fcyffl»3fe3Ka)«»i:sp 
[OOI 4] ^*0g¥I« B B B ^ □ v x ^7 ^ l: fc In t 

14. ±s»ai 1 tzi>T^-y-is^xt&mi' 
<t =3 > 7 s >^ u > x £ * tt -etitttti® m t mm & u > x 

(CLT. &£^r U-fe> h'J^CTelecentri 
c) 3R|zifi-3H\ *«S-C?#4B8y s Ffi L Ha8a*i:-r** 

[0015] fut>hu ^^^i^fci^rtiBaH^fc 

£o «AM:fHz>h'Jv^»m #1*14. 137<D 

[0 0 16] f L/t>h'J 'V^Itf 7-^7^ 
I sA<WR-C*4«y* d a *ff»«SBI= 

fqi^.^^^lc(4. ±S««0)IlgDmSfc4SJt*#< 

f (DWBW^CDff *«■ * 6 m t -r « . 
5cm (3-<>^) jaTicte-e^ftiva-efcfto fefc. 

7X^^7 htb(4. ±JR»aia>ltaDm/±Slt«(Z)ft* 
Lmt^ShiH-Cffcy, ^*0^;Tir*(4. |3 7C^ 

yfri^ULriR*a**«A*«*t*o-c^4fc«> 

[00 17] ^ot, ^UHz> hU ^^S(cfc^"CI4. 



(5) 



2 6 2 4 3 7 



Atf. TFTO>#»£L-ai* ©Ig^l^^v'J 
=i> (tK'JS i ) jMUg-CfcStf. ^'JS i 14. K;3ffl 

*4f::i4. L^M7^77Xv'J =1 

> (Qf-S i) *<fi|JB£;KTl,^o afi. S¥ffld:L,r 

62cm) . fe^> t^(^:. 3. 26^>f (8. 28c 
m) "C&^o 

[0018] 13 7<£>^u-tz> h U ^Sa>5fc;S£. 3 
— Xcd ? -r ^iz^ffl L £ *B/**;u±: tf> 

Hifi4 1|:*t 0 PSrt<8 cm&l^L 9 cmCD^JS: 
tt^j()<. 7. 6 2 cm— 8. 2 8cm(D/U^HC ±8 

[0 0 19] *|C^X^1. 3>T V^flStTKU S i 
O'h * <*^A<ttffl * *i T « fiMSS^S p D plb 

^SJSA^Stftfto tot, B4 2iZ7T^^o 

14. »it&*t<c^o 

[0 0 2 0] 

JSlT0)cl:5«:KH*<fcofco St 1 <B««l4!fBW««fr b 
imfSTlc^fTTfe^^ # 6 £ 5 let* 6*P 1 5 Sit? 

*yittttt»**i*Jftl*. Vfr*«"CftL^fc»IHW*« 

[0021] m2<nmMittm^mm2*itzjtz$hm 
*a>s»*^*»e#iz«fcy c****i-c*r*i::aj»s 

Xrt</MMb LTh< _L"C li^BJ^M S fttf/hSMb 
y. «BWS«a>-9--f Xf*/Jx*< 3S*j6<. M<!:i5W» 



[00 2 2] m3CD^gll4. »8:7Qe;x**|;:m*4 

♦t4*a>*s«*4*«<*y. RB»»fca«/^ufl> 

[0023] micDmmz. #u s i 0>»ji/<*jm::ii 

fc^A<. a-s i o*><»\ztm.-*z>b. m-mmr*it& 

S^fz/jx*<-e#^o tor. «ic /Kys i a>»A/< 
*inci*. /j^i^H«i=«Mi=jiitii«mt-r«iRnBB 

[0024] msommtLx. «t*<&*sESi::m*6 

[0 0 2 5] C<7>*M(4ia±(DJ:5ftBH*«>H-r*fc 
[O 0 2 6] 

(a) **ttwr**aB. (b> affastfficD&izxo*^ 



(6) 



8-262437 



T«ra»a5i=B*«-s±E*t«. <c> ±E3fe»fr&© 

©3fc*J:E±K*t«l=EM*-t***IHlS»». 
[0 0 2 7] .hESBttttOftiAEttl*. tftBSItSirffig 

*>k (=*"3l*-C*B C t £ t#eSti f -So 
[0 0 2 8] ±E±JRIttta>ftiaEBI*. tSP.ItSOg 
(DBS 1 / 4 -C*fc& C t * ft&t t &o 

[0029] z.<Dmm<Dm®£si** mTomm^i- 

(a) 9i£1&m-f &ft;S, (b) -btBjUta $MHR4tSI= 
ES«8. (c) ±SH3t«^e>(7)*(D*-t?. afiBStffil=HB 

B*1**ttftl!l&*ftt. 
[0 0 3 0] C05f6B^<7)^BJgSli, KTFa>BB£*r*- 

(a) afcfcJMff -SifcSu (b) JifBjt;TSA^<D3t^^ 
BB*fBI=!8l»-r&±K»«. (c) -tKJte2B#>€><DJte<D 

[0 o 3 1 ] -tE»«)E3tB(*. ±E%B&tt!IMtaia 

ihickh- 6 tir l> « = «t 1 1 a o 

[0 0 3 2] JLB±KStft£JtesB£ay3fe*M::»S:fcB6 

ffllcMit'&:SA''t.iBSLT^*c:i:^«i:-r-l>o 
[0 0 3 3] -LEIiS&Rlt^l*, -tE3teS£B&*5jStiB 

iceb l fcte^a^r- & * c <t t r -s . 

[0 0 3 4] ±E«BjK*t«li. ±.E3fcaB*BS*«D(aiB 

[0035] ±EfflBbsstai*. ±K±B.mmfr$>vm 

S-^SHirf •&<> 

[0 0 3 6] S*3tai«Jlc&-SffllJ!l5S*ft*'J>ytt«t 
[0 0 3 7] ±TOTffi«lE5t«i£ ') l>9#Mmm.t Lfc 

[0 0 3 8] ±E«SjS»^(i. Ml-. ±E^;B^e>a> 

jto + -casaitai-it&siit $ *t* * * ±E£ suami- 
[0039] ±&$.&.Mmo>mmt)mmffim<D&izi%& 

[0 0 4 0] ±E*tH]fi3t«l*, ±E±Kttttl=J:Utt 

[004 1] CCOfEBJOT^BJ^gli, JUT©5*$*-r 

(a) (b) -tE3fc;HA^a>3fc£S 

StLraiRUBHCiKMfr (c) ±E3fc»J&* 



[0 0 4 2] ±B±R9*Stl*. .hE%X£KftAtt1KI= 
IBS L feft*lBtt-C fe * * 1«tt <t r -5 . 

[0 0 4 3] ±E±K3*ttl*. -hE*3S*«!!gStSI-a 
iMiOTB&fc J&ttfilzES LfcE««Rtt:tt-e fe-5 d k £ 

[0044] c©ssB^(DBawsBi*. &.T<Dwmm-f 

(a) 43II6B. (b) ±KHt3BiiVL9Mtmz 

St^<DBS*jS{4BI=EBL. aSBStSKiftlMlliJOTII&fc 
jSt«RaSt®tO)PJllcBBPSI5$WLf=I5||Efl|PH*», 

(c) ±EBflaailcISH-P»*u ftjAEtttf-hESlEWR 
(*^0>ffiBSStSI=ifiLNfii)(7?«^iiB <b: JlEBH □ ffl <t <DJE§ 
8tlrl5(£*#L.l^U>X 0 

[0 0 4 5] CO»f|BJ(DHSBJ^S(i. JUT<DSSI5Wr 

(a) a^ait-r ■•sitsu (b> -hEats^ns+'Oea 
i=EBt-*4:i*i=. B.mmwtamtno&&kki> 

l=. R»tia>-»l=l!llnffl»«*LfcSHML (c) ±E 
SHBB©BBP»fc*RBItBB<DniH=Kl+6*i. ±EBflP8B 
©K+OttBI=BjSl*»-3*k4fcaB«. 
[0 0 4 6] C<©«6M<DIH^SBI4. JilTOgSSSfrT 

■a- 

(a) ftSjft&hfSftiSiu (b) ±tR2tmi&VlRHmiz 
&kMMG>KftjAtt*l=E1KU 4MRIttaEflil=MPHI$4T 
**BIE1»ni«L (O ±EBlK«Rtt:ifta)IJBPaSfr 
&±EB£ftR<*tta>BBBBf=ifil*ff®KB£$-eK 
lf&*i. BSPSBtaRaStBCOBnicSlt'&ti.fcBBPSB** 
-r-S'J>y«<ORBSStffll. (d) ±ER«ftE8*St<DllS 
□B£«BBflB©IHII=B:lt&;h.. ±EMPB«>IB>t"C>tt 
Bl=ft££*-3tt1fentt. 

[0 0 4 7] C0>#6fUl©Rt!l!H3gBI*. UlTOTSfil £*TT 

(a) Jfc£tt*t"f 4ifc»L (b) ±E3ttB*B§ I t"£?(afi 

cEitsittc. «fibttfifcaiH»ffia>niii=. ass 

»B©&£lfc$¥L^g<B|»n»£#LfcJ*ffifflL (c) 
±EMn»l=»it&*u B£EM*<±E£ftBfta>'t"C>{& 
Mk ±EMPa! <h OTESt I-ISIS^ L U >X„ 
[0 0 4 8] C<0f§B^<7)^BJ^BI*. lslT©B*£*rt 
& C <t 3 „ 

(a) **»*fr«JfeB, (b) ±E*a&ttMBB«> 
HlcSlff,4t. ±E3teffi*BS«^ii4BlcEBLfc±U> 
X. (c) ±E3teS©aR8*tE^fciSL>ffl«l=Kitc>*u 
-hE3t3g^BS^^(4BlciEBLfc*fKiU>X, (d) ± 

gEffl ad u >XA^ e> <7j at £ ssrr ^ ^asit^o 

[0 0 4 9] C£Of6BJ<DR8M^MIi x «T(Dg^£^f 
(a) 3t£ttSfrS*3S, (b) JiE3tjS£B&mjSaB 



(7) 



^88^8-2 6 2 4 3 7 



[0050] ztomwomw&wit. jsiT0)s***-r 
(a) 3t**»-r*«a. (b) ±uxMzmmmmz 

SlMHaKftjAttlKlcKBL* ttHBttffifcj&lHMlcIMP 
«**-r«Hl£»Ri**. (c) ±GBHQftJ:ttHMtii5 

©BBicutit bti, ±f^IE]iE^i^i*^cD^6rast®lriftL^^Il] 
[0051] ^o)§zw<Dmwmmt. MTowm&mr 

Z>zt£ft&tirZ> 0 

(a) *£ttS«-4*Su (b) ±E#«£B8+'£>{i« 

[0 0 5 2] -tKga«lS«li. Mlc. ttKMiHJrftXO) 
[0 0 5 3] 

[0 0 5 4] ±Stttta)«dEIIM:ttllMBiir=IIMd4t 
[0055] ±JK«ttta)ttjfiiEtll(ittRMSa>Sa>» 1 

[0056] c(Z)jBWa>RBM*«i*±jR«*izigiEflin 

[0057] co>«na>iRqDttBa«ibsmi«ttfttt 
*.4ctizj:y. *a^€><D*sjft*fl<fiiffl^*o 
[0058] c<D«6wa)»Kisit«tt*aR4:arai*ffia> 

[0 0 5 9] ZC0^B^<7)±J5lt^{*±J5W^C0fcbP^^ 

<*y. jfe«w=»-<-**a)ii#t/haF <•*■*. tt 
[0060] mnBLmmi*ytM$mAiam\zwMi+tzik 

lcfi»a?-H\ tfc*i:«fflStt<j:i^*fiJfflprffilc-r 
[oo 6 1 ] MttfilMttftait+OttBlzKBLfeV 

[0062] fflaswttiifflPSP**L^^a3b^» 



[0 0 6 3] tt»JEttftfi<ttftfc£Ji£« WUSMttO) 
■HSftiLacfclZcfcyfilffiStittixjlt^llJSrSSfillz 

[0 0 6 4] «JUjSmi3b«IKIkft«**. ±T<DfflKlS 

[0065] «nsmia%a[^6«nttBi[icK«iitt 

[0 0 6 6] ±SSttta)«S}b<afig«ffl(Z>glc*Ll^» 

^i*. *»«t«ii»aioa36<*L<3sy 
wire**. 

[0067] *ta!iJS3tflH*±s««iCc*:yaHait®izHa 

[0 0 6 8] Z(D§£UM<Dmwmm\*s ft3B^ 

y 

[0 0 6 9] £SINitt%IE«r«jAttBrcEBLfe:tt1t 

igtW0t\ a«i«ir=*yfiits*ifc*i*TfT* 
[0070] ±&mmit-75<Dm&o.wiz?}tffi&wzwL 
ttMicaucr*. 

[ o o 7 i ] co)*McDlf8BBSS«(i|5HK»n(*tta>--* 

*• «*0)*jftlc*XLfc«l*U>Xlc*y¥tT5lfelti: 
ftyHP«*^»B»ffllzfH«S*L*. 
[0 0 7 2] CKD*qB<DBMK«(*«ffifta) + 'blZ3ta 

' tt*,\z* nim9i<DMnmzm&£#~3tkm 

Cifr<fey % J*ffi«i*-cafi»U MP 
»3b^ffl»L/=ft*tt«lffittlCc*:y^ft*i: LtiWt 

^ o 

[0073] ca>«wo)WMtt«i*ia»K«R(*«(D-» 

yffi*0)*jSll=**»**-fr«o **Lfc*l*»»ffitl 

[0 0 7 4] C(D«WO)WgB«Kf*affitta>*'0(i«lC 
*««E1L, ■P»l=Kltfcl^>Xl=*yTfT*«* 

[0075] ca)*s<DWWK«f**aa)iwair±u> 

X£*SajU>X£IBSU AM U>X<B»«l::¥a5KS* 

•*E«-r«c^r=j:y*ai[a>flk%icHa»aF*i«»sm 

[0076] z<D&nAo>mwmwit^<Dfotymm<»m 
jS£#**i±t* *<Dm&tiLW\zitmz&W'?&o fto 
r. — ocDftmzziLx-'onmnA&w&m&zttfX' 



(8) 



ftfflW- 8-262437 



[0077] z<D§tw<Dmwmw\*\Bi&fami*m<D-i5 

[0 0 7 8] C<7)*fflO)BBM36«(*»atta)*iDlc*aR 
[0 0 7 9] CafflHOlMlttKI** ML/c&lRi^ 

[0 0 8 0] 

[»M] 

fclio Blcfcivci 0I4*Sl 1 1 tt±K!tttJ:ft6tt 
MSM. i 6(*aaiS«fllt3S:4«ffi«. 10 0I4»S 

t**iumtoft<Dm»t*i*tit*wmmu+ 20014*;]! 

lOMy*ii:ltftBtfc6, a (*»R&»ffia)g-e 
fey. Zfl)«t*tta=6 0mm<D«^^Ltl^o L 
I4BWM^6*BOT1 0O*Tffl)*MT?*y, - 

Oflt'l* L = 5 0 mmOWS^ L t L^„ F[4£J5ltt 

scuawi 1 ir*yR*t*tt, spfr««fc^y»fsa»ffi 

1 0 0lzrau£;ft£o — *3S1 0 (41*®^ 1 6 0)* 

sfcs^i 6irckyjs»sttiit/*asi oicswsti*, 
«a«izj:yjK»*tifc*i**a*aiaL. &«im4# 

tfirytMHWffilzBBWaFtt*. ftlfeBtti ittMnftllir* 
*3RSiiy*»ll^Sii:ftffi2 0 0*-C#ftLTl^«« - 
6ri3ttX«]iy«MfcSit«i:iii2 0 0^& 

sht^i. ftttBiti 1 <Dm.mt$immm<D&a tiz 
rSH--c*y. ttttBBtti 1 rt*&tt»**t*3tef4*a>* 
**ttft<aiHwaDi oorcaLrHRW**t*o 

[00 8 1 ] H2(4HHc*Lf=WW»lta)*WfflS!i3p 
ffi1 0 OI::AW**l45fea>*J£"e&4. gl2|cfcl>Ta 

ttttlijSBJIt F A< a / 4 * y /Jn * LNii^lrliatRgSt® IC 



<Z)j££S§8t Ff a/3t Lfc»£l4«BU*ffilzAMSix 

ttOKjAEIIi^ a / 2 fc Lfc»ftl^l*»IH»ffl!=A»* 
♦t«*©«*tt4 096HHftia*. ca>«fc3lr±JR«*t 

©«a»w***<-r«zii=*y«iBitiBi=A»**t 

[0 0 8 2] B3l43fcCDftJt#*£^THT*fc6 0 HI 3 
14. *jftE«lFA<a/2A:a/6a)+IIBWft«t*LT 

L>^ 0 H2&t/H3ir^-ri#tti2i35»xe,ara*tffii ooiz 

ft^Fffttcfe < «a»-T *fctf>JrJ4iJS»tt<D*jSIE(lt* a 

/ 4 1 = -r & a) 1 4 a a -e fe 4 1 m ©t r £ c t *>< « . 

[00 8 3] *iaLfccfe3^fta[^e>tt»*4x***R 
»LT¥fT*«l=:Lcfc5i:-r**«r***a5lc*l8a>« 

*) l=tt«L±S»«0)lEafc-tfl!)TX^^ hit (±S 
-6. ^JSSt^<7)iES^^:^<-r^ci:l4raB^SM(7)-t»--< 

xt**<-r«»r=ott*«ya*L<ftt^ fc^ c 

(Djt«g«IZcfc*RaWS6«l4±JR«fl|l 1CDBBP«B**JB 

tiiy*w=»it<i:aB2oo*-ei=fe*A, ^jsi^cd 

«**/h*<-T*CtlcJ:y. ±filtt*a>7X'<* hit 
£2^±<t*#< Ltl^o «*J*7'X'<* hit£4<h: 

+zt* »WLtfito*t»tt*w* ii*tr**a>¥fTtt 
cttt. ^sit«ic*ys«s*tftL^<<DftA<±-r« 

»HfcJ:yS»*tL«:^*t*S»*cRL. 

[0 0 8 4] m-t<^^5l^-^Hffi^j(C7!)N^^ffBB^^a 
(4. 3tt3B*^tt«SH«**ftl*lw»L¥fTl4fi<. A* 

[0 0 8 5] ±fiaMl=*jKEMabqftllttBd!)a 



(9) 



8-262437 



[0 0 8 6] ll4l*COT$gHJ3<flB^j£MOTte<7>ffif$£^ 

-ci^-g>„ 2^<oft&®&cDJ&£<asiz3yi£gS:i+-CL'' 

Slttt^ 6¥ff AM J: 4: V. *IH**Bi::JIMt**t-&. * 
fcH4l=*-riBW««l=*i^-C*±S*till=«ljSil6J«A< 
»a*tS<D&(DI£l3M/4,tfcatt1&ffitt£ffllV flJSE 
tt&S«<Blil£fcjiMaai::#a£BEU *SKiS5tftl=«5 

[0 0 8 7] 0 5l±co)f§W<»raaj^ao)tea>«iS$* 

«ffi«Sl=cfcysSt$*lfc3t)S<*IS*fcl**®ia«5SiiiS 

«t®<7)g(Z)(5lS 1 /4tJ&-6jBt1«!lS«*fflL\ MI5«t#) 
Sft<7)ISlSm^tiBI=3fe3S$iEL. &1tiELtom-*<t>®. 

[0088] Me l*^0>5£Bfi<DmBM&W.<Dffif$.$: S^H 
"Cfc-So H6lz^aiB£BI*±E*tfftl=lallE*R(*« 
£ffll^TI^-S„ 5teaf*Eie8lRtt:«CD-»«>ajSl::IBB 

30iliE*Bg|cD*.&<iBi::EB£;ftT^.&„ JfcBfr&tt 
tt*Hfc3tl±@$£^R{*^l=J:ySlt**t. @*K«Rtt 

A<Sijfc-r sfisicffiEsstffi$iss-r s c t i~ «fc y =j-> 
[0089] J*a^iz«fcysit$*tf = 3ti*3t3i*fc(*3t 

|C3->t»tO)3tiii:/d:ySRSItSI=HB**S*i--S)„ B6I- 

^■rmmmwt. ±£*f&i::is]&*SR<*®£B!iv mib 

(HllE^ntt:^(D«fiBStSlriItN{|iJ(7)l5lS^^<iSlc^il 

[0 0 9 0] 07 liCCDSgBJJoraBj^g^fig^-f U 
■efe^o El7l-^-TfiS^SieA<El6l-*-rBg^g«tM 
6j5l*ft;H£iI y ftlHilcgitfc® LTlsll£«n 

£ffiy5fcSl!n-Silfc®T?[li£teR«:&£*>-y htSCi 



i-cfcyBsw^sroTx^^ htk*<ig< &y. »tsfii$is 

[009 1] B8l±C<7)fgB^<DraB^^S(D^)l6^^-rgl 

i=*ysit**ifc*A<«©*i«iJE»«ii=«fcy«if &tt« 
u »2©tt«jsitffliJaBfl)is«isitft^j»«!ia«i: l 

*IT L*5c£|cfc£> 0 Sot. ft2 0)MIHlS4tttlelK 

a»o*i«isw«*i!iit*^i:i=«fcywraLfc«fe3<f*i 

■5. ttoT*«k«>*l«iKlt«*»l+«Ctl*KW*«<D 
[0 0 9 2] Jil±WJ:-5l-El8l-^-rRP.B^SI*. #,1 

•e»BHItiBI=Wlfr«IHW*«l=j3l*-C, we*** 6 

E±SWil^6««ll*iHI=««**i4**tt«f«:i>IIBP 

[0 0 9 3] *fc. ±SStftlc<R^iBg»A<ttfigStffiO!)S 
©BIS 1 /4£>tj:-5fit8jffi«ft£flH\ atmllEte^lffi^ 
«f=***M&E*t*l=. *AttB*<(2l££%ai&B£>a: 

rtittx&ttB^isisaiitattBitt-sy >y«oaiB« 

[0 0 9 4] E9l*C<DfEB^<7>RgBJ^ga)«)«^^-rSl 
T?fe£„ E9IC*-TBlBJ^g|*El8L>^Lfcfi8B^SSa» 
£l©«B!ifi»«£#attl=Lfc*#£*LT^a. fill 

•6. »aftic«fcys»*Hfciifci*3ita*f=«**a<©ifi« 

$*t^ 0 ia±«>j:5i=H9i=*-raaaai*. ±s.mm 
i=aaa»*«aa»ffl©««)aff 1 / 4 ta*tt»aa 
sfflLv ««©*i«is«ai=t^*i.*+i&fia*<K«* 



(10) 



ftffi 1 ?- 8-262437 



[0095] 1211 Olid <b&W0>m®&S<Dmj£ : £*1' 

«fe5f=*s*isy*«i^sia:teffi-c±jR»tt<DBBP«8* 

[0 0 9 6] B1 1 (iC<7>^(DPJ^^a<Z)«^^^-r 
it'fe^c B1 ll=*-rBRWSS«<DW«ttt*jail4. £ 

tfot*S<M. BCMH{*ttemt«*ftl*. 5fc*< 
=i->ttlc**-r4fc»lig3!iSStfl|a>|JHPSBt,*(D=i- 

3t-*Ci:l= < fcyH«**itt^*t±R«rtllc*i»J:< 

[0 0 9 7] fcLfcKBcfc^irBi 1 lc*-rBWSS«l*. ± 

*tffifcaL^«<DISlSj»jiStt«lc3tta*EL. 1«gfc<Z>*i8#] 

[0 0 9 8] Hi 2ttc©*Wa)!HfflSS«<7)flldc*^-r 

bt&£ 0 hi 2 ic^-rH&E»«jwa 1 1 i^l^rum 
js«t*a«jsi*. *as$iiy**(csit*:®s*icL 

T±S»«li:*i«iSlt»*E«Lfcjft-e** 0 

[0099] bi 3i^z<on9Ko9m»m(omA^ir 

<*IJB-e*4o H 

T\ d<D«ffi|**ttif* 3KBfr&ftftttBttBI=Hlf£ 
*t«*S»*LTl*«. *B»=J:yS»*4ifc*l*. 

spfr*«i:ay*Ha»BlcRB»*ti4 0 
[0 1 0 0] Bi 3lz*-rRRM»«<D»ffi«li*aS3&^t> 

* c<Dja«a>iKB$*/<--r*^ttic-r4ctiCcfey3te 



■fr6*HI«t**4-rit»Blt**i4***-C±SI* 

[0101] £l±(DJz o izm 1 3 ic^-rHBWSfil*. ft 
Sa^61kM«ti«**tt*A<ttMltfll=Birr«Bn 

WE*B»ffi«(=*»*ti*ft*lWrE±fi»«lcB6L. 

«te±s»«s^ Lxm^mmmzmmir^^Rm 

«S*i&tt«A<e(SlttE3fcBa>tt«fcaftJ:5lw|B:(tr 
[0 1 02] *fc % ±S»ttlcBBPS3b<aHa»®0)Sl=: 

aisELfcct«»«fr*. 

[0 1 O 3] BI 4l*CCD^B^CDRBBJ^M(D«^^^-r 

itMo bi 4 iz^-rmnttB^B 1 3ic3F-rBEJS 

■ t*«:6jSli. *BSay*ttl=M#ffl*«l=LT 
±&»«4:*l«lfil»**E«Lfcja-e**o Bi 4|z^ 

l=J:yBMS6«llIIffilcit«W»**iTt^fc**±S»» 
ay«[MttBI=Btt$4i«. ^^^iSSt^Ct 

ntzn< Lfccti=«kyfii«aF*t«i^3ifc**fflB 
[0104] hi 5iic(D«wa)BKSI«(z>«fits*-r 

Br-fc^o bi s\zttmmm*.±mMmzmwfev\ 
#ffl«(&+toic30^E«LTi>4o -a>affi»*. it 

#-C#4. 

[0 1 os] B1 6riC<D*M0)BB^3£«<Z)«rtS^-r 
BT*fc£o BI 6 lc*-rfiBW3S»JMa 1 SlCsFLfcHfitfl 
3£«£*fc4iS(** #S£«y#»l::SttfcB£*l::L 

4„ zdOcfc^awfiKSirictic^yBawKaoT^^ 

* hht^^<T^<t^ir. 7X^ hi±£ii?< LfcC£ 

iccky«ffl**i*^*saffi«ir<feyfijfflprte^: lt^ 

4 o 

[0106] HKffl2. hi 7(*c<©aBwa>KMJ*«a) 

«Ji££^irBT?&4o Bi 7l=3F-rRHttBa>tttt&tt 

&4o C0)U>Xl**aB^6«ISBStffilcS*LTB»S*L 
Tl^tz¥?ritVtjil^&Wfrmz?%tzfr<D*,<DV$> 



(11) 



«BB 3 F8-2 6 2 4 3 7 



icur. *fiBB^@icsBjt-r^/r<ftcDtcDr*fe^o u>x 

OSI401 7(0jS«T?*f ifiHS*/^— T*#4cfc5I^R 

[0107] jsi±o>«fc5icca>*it««4. ftaa^e>tt» 

[0108] en 8ac(o«na>HRnttB<D«iA$^-r 

y!«it*tifc*i*3->tta)ft*ttty«HH»B5r=w» 

[oio9]HJS«3. 01 9i4^a>9e^a>RSffiSSa> 
MS^titfe^o 0 1 9lr^-rraBjgMii[p]$n^R 

{*«a>aB8Wffi«a>-SP*BBnu. U>X*E«LTl* 
y¥fr*«tLrWM#lil=IM***i*. 

•g«Ri*«o-»tBP^«z^ir<ky*si[3b^&a)3te^ 

< ItlHMiiilciHM * *t« 0 
[0 1 10] J2Lh<Dcfc5fciai 9lc^-THBip!3$«l;J\ ft 

SWlcfci^T* EII&«IRtMt£flllV IHBHIiflini*ft 

ownitiii=aoflia)»r9;jKAffiBi=%fl[«BL. ire 
siK«R{*tt(DmeaBB»ffiicifii\«<D*At. mett 

tt*BIPffi«#L. «AE«abnnEHIE«R{*ila)ire 
MltiHIciEt^fl^ftA^&ffrEllniB^-e^ElllcS 
tf*Lt^U>X*HEIBPIircELfccfc*1#«fr 

[0 111] Hffi«4. 0 2 OteC0>*5i<DHBW»B<Z> 

(DiSAi43«atta)BBPffla)+'Oiwfi«LrL^*o H3psis 
^^atv^^iittfe®^iZcty^fT^<t^oT^*r 



[0 112] &±O>£3I^02 OICtf-T^B^^MI*. 3fc 

ibtt«(z«TE*» * IB L . 1fflE*BB»l::3Ettl::/h $ 

pissit, me«MMViircne«iitta)«EiiRPii 

[o i i 3] mmms. 02 1 i*z<D*iyja>!iBiE»«a> 
«J*£^"r0-Cfc6o 0 2 1 (r^-T!SIBK1t(iEllE*R 
i*flt&RftKtttt£:ttttBfll^&«IA$tiri^«. ft;TS 

»t«a)niAttHHS«R#«a>«*fl)«Afca:or^*. 

BI£«Rt«:«Ofi^a)ttAr4tt«iaitta>ttA£:tt 
otl^o ft«A^&tt»**ifc*liIIIlE»R(t«*lc«fe 

yswstu tt^aftAr^JMrrft. #**&r 
«s»*f=!B»**tfc3t(*R«tR»«f=«fc y sweti y 

iSL<j:3&<&lHHK»Ri*tta>lRA^fK»S*t*o ©$e^R 
(*»<D«»<D*AfC»*Uf=»l*ft»ffi«llCcfcyK»* 
♦tTfT*«fcfty««M#BI=IBIt4*i*. 
[0 114] ^±(0^51^0 2 1 IZTjkTfmW&Wl*. % 

■^&*»s*t***a*a<»fHWffii=!H»-r*iHw 

SSI^fc^T. BlEfllPHttt£JHl\ mllBElE^Ri*^ 

coa»awffiic3ai^«a)(5(S*Att«icmE*aR*EL. 

lWEIsIlE*R(*«(DMPffi^^mE««a»ffiffl!l^l5(SWr 
EHIE«Hf*«l(D«IH»ffilciSl^«a)*A*-ei5Ky > 

#tta>Rfta»*«taii\ $&rcinrERits«ttta>ttB 

ltffi«lcffiJERftJSIttt(DBBP®i:*AffiA<-a-r^<*: 

[0 1 1 5] 0 2 2(40 2 1 fC^LfcBM3S«0)afi« 
S^tit'fc^o 02 2(Cfcl>ri4tt^®^0) + (CU> 
X£»lf-Cl*4o ^<0U>Xl4ttttffitt<DfcA^&It« 

IiJis^R^^(D^^fri4U>XA<ifiM4ti. igM 
WI=fcl^r?iJffl**i«j:35>ofc*e^>X*^L-CEHi«l 
Ri»*tRitSI*«a)rt»fr»<ck9lcL-C^« 0 0(r 

^-r^ic. 5 7-»icj:y*«ttt *cfcfc*y 
u>x*aaaF-i*T0ig*H(*«itRitJE»«ia)»Brt 

[0116] sniffle. 02 3i4^a>*wa>Wffil3S«e 
itit'fe^o 02 3rr^-rRgwss«r**ffi«<D*i&fi 

«f::#S*E«LTl**o *fc#ffi«<D--»l::BflP«£- 

U>Xfrcfcy^fir**rc*tLaRg»ffilcHaW**i4o I* 
ffitt<DBBPffllcHit6*it=U>Xa)ftAtt:lBt«aBtta) 

(4"btt«> I^SSEIB-riCirlc^yaBRWffi 

[0 117] ja±<D<fc?l-B2 3lC*rBWS£«l4 % ft 



(12) 



ttm^S- 2 6 2 4 3 7 



[0 1 1 8] SSMHH7. El 2 4lt^O§£W<DmWmW.<D 

mjA^-rmv&io B2 4rc3F-r!H8isBte±u>x 

*tfc mt± u >x L r Wnftm t U y ^rait® i= 
B»**t*. -Jfik U>X|cB»*ft*^ 

ijffla u>xjc j: y ^fT7fe^<t y sFffls»«^Ha» * 

U>XdA8t£;ft3o *LT±U>Xfc<fcyqMT#«<!: 
S*U «(Mtffil::B»**i«. ca>*5«:«i*^-r4c 

[01 19] kLtcD J: 5 \zm 2 4 ir^-rHBBHSHf*. # 

^MIc^lnt. *«ifr»o-C. ¥®S5t®L fittbu^ 
X. *Su W^ltffiOBrcEBU 

[o i 2 o] 3U6fl]8. 12 5[*ci(D$MHa>B81S«a> 
-ottizu y hu^ic #tt-r ^zticcfctj » w £ *t 

ti*«iicfijffl-r«c:tA<-c#*o afc. g}2 5ir^-rii 
i*-**<ttttffi«Tffcyfft^3&<igiK«Ri*«^fcort 

tt:i2 5l::*-r**l*2 0a)±fi»tt£ffll*4 
»6**Lrt^*A^ 3 0(D±K*rtftfe*lM*4oa>± 
5»«SfflL>5i|fttfcottlbftlV £fc. HI 2 5 

maLfc*5«t*i»K»«tiiitfcy. fc*t>i*u 

[0 1 2 1 ] H!£0i]9. B2 6l*Cl<7)$MJj(&BIE3£B<D 



S*E«R{*Ba>-*a>*jftlcE«-r4 0 *fc. tttfel®^ 
(7)m^^(H]lEtSR<*^CDm2<D^^<t-a*i+^)o -* 

[0122] tl«10. i2 7l4C<7)^^COffl3B^^M 

*aA^«ffi«(cttw**ufc*f*«ffi*rcfeyjs 
wt;«aift*tM**a>ifi««iiy. Jftttffifliiw 

[0123] 1. 12 8l*;:<D*iPia>BWSS« 
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